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| CONSTRUCTION. Apercu seneral. Construction. @eneral 

Gonstruction is a science: it is alsc am art, i.e., there 
is mecessary for the construction knowledge, experience and 
a natural faculty. One is born a constructor, the science ad- 
wired can only develov the serms deposited in the brains of 
men destined to sive utility and a durable form to the raw 
material. It is with peoples ar with individuals: some are 
constructors from their cradles, others never become such: t 
the progress of civilization adds but little to that native 
@aculty. Anchitecture and construction must be taught or pra- 
ctised simultaneously; construction is the means, architectu- 
re is the result; yet there architectural works that cannot 
be resardel as constructions, and there are certain construct- 
ions that cannot be placed in the number of architectural wo- 
rks. Soce animals build, some cells and others nests, halls, 
galleries, a sort of nests, nets of threads; these are indeed 
structures, but are not architecture. 

To construct for the architect is to employ the materials 
accordins to their qualities and their natures, with the vre- 
onceived idea of satisfying a need by the simplest and most 
substantial means, to sive to the structure the appearance of 
durability, suitable proportions subject to certain rules im- 
posed by the senses, reason and human instinct. The methods of 
construction must then vary accordins to the nature of the m- 
terials, of the means at disposal, the needs to be satisfied, 
and the civilization within which it is produced. 

The Greeks and Romans were constructors; yet these two peo- 
ples started from opposed principles, have not employed the 
Same materials, placed them in the work by different means, 
and satisfied requirements that were not the same. So the ap- 
pearance of the Greek and that of the Roman monument differed 

essentially. The Greek employed only the lintel in his struc- 
tures; the Roman used the arch and consequently the vault; t 
that alone indicates sufficiently how these opposed principl- 
es must produce very dissimilar structures, both for the mea- 
ns employed and for their appearance. We do not have to make 
known here the origins of these two principles and their res- 
alts; we shall take Roman architecture at the point attained 
by it in the last time of the empire, for that is the only 
source from which the middle ases first borrowed. 
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3 
The principle of Roman construction is this; to establish poi - 
nts of support presenting by their position and perfect cohe- 
sion masses sufficiently stable and homogeneous to resist the 
weight and thrust of vaults! to distribute these loads and t 
thrusts to fixed piers, whose inert resistance is sufficient. 
Thus Roman constraction is only skilfully calculated solid 
masses, al] whose parts are without elasticity and maintain 
themselves by the laws of gravity and their perfect adhesion. 
Amons the Greeks stability is obtained only by judicious obs- 
ervation of the laws of sravity? they did not seek for the a 
adhesion of materials; in a word, they neither knew nor empl- 
oyed mortars. In their monuments the loads only acting verti- 
cally, they needed only vertical resistances, vaults being u 
unknown to them, they did not have to resist inclined pressu- 
res, which are termed thrusts. How did the Romans proceed to 
obtain passive resistances and berfect adhesion of all the i 
inert parts of their structures and the active parts, i.e., 
between the points of support of the vaults? They constructed 
homogeneous masonry of small materials, vebbles or stone chips 
joined by excellent mortar, enclosins this concrete within fa- 
cins bricks, rubble or cut stones. As for vaults, they formed 
these on centerings by means of brick or stone arches and con- 
erete tamped on wooden lassins. This method presented numerous 
advantages; it was rapid: it permitted the construction of e 
edifices on the same plan in all countries; employing soldiers 
or levies to erect them; it was durable and economocal; only 
required good direction, demandiné but a limited number of s 
skilful and intelligent workmen, under whom could labor a con- 
Siderable number of mere laborers: it avoided the slow and. 
difficult transportation of materials of sreat size, and of 
machines to hoist them; finally it was the result of the soc- 
ial and political state of Roman society. Yet the Romans erec- 
ted edifices in imitation of the Greeks, like their temples 
and basilicas; but these monuments are an importation, and 
mast be placed outside true Roman construction. 

The barbarians that invaded the Roman provinces did not br- 
ins with them arts and methods of buildins, or at least the 
elements introduced by them into the midst of expirins Roman 
Civilization could have but a very weak influence. They found 
the monuments built and used them. Lons after the invasion of 
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the barbarians on Gallo-Roman soil, there still existed a great 
number of antique edifices; which indicates that the German h 
hordes did not destroy all. They frequently even attempted tt 
repair, and soon to imitate them. 

Bat after such lons disasters, the traditions left by Roman 
constructors must have been lost in great part: under the Mer- 
Ovingians the edifices erected in Gaul were only barbaric re- 
productions of antique structures spared by war, or that had 
been abble to resist lons abandonment. The few monuments ren- 
aining to us, preceding the Garlovingian period, present to 
us only structures in which is only perceived a pale reflect- 
ton of the art of the Romans, rude imitations of the edifices, 
whose numerous remains still cover the soil. Only under the 
reign of Charlemagne did men see constructors make some atten- 
pts to escape from the ignorance in which the preceding cent- 
uries were plunged. The relations vith the Rast maintained by 
that prince, his connections with the pombards, among whom the 
last traditions of antioue art seem to have taken refuse; sup- 
plied him with the means of attracting to him and into count- 
ries subject to his rule, constructors that he knew how to ut 
utilize with zeal and remarkable perseverance. His purpose c - 
certainly was the cause of the revital of the Roman arts; but 
the sources from which he must draw to attain that result were 
profoundly modified in their principles. Charlemagne could mt 
send architects to study the monuments of old Rome, since he 
had nome; he could only demand artists, seometricians aud sk- 
ilful workmen from the Hast, Spain or hombardy, countries al- 
One possessing them. These brought with them methods already 
far remoyed from those of antiouity. The Carlovinsian renaiss - 
ance then produced results very daéfferent from what its author 
probably expected from it. After all the purpose was attained, 
Since the new elements imported into the West soon produced 
considerable efforts, and from that epoch the arts rapidly ¢) 
progressed. The history of that advance from the point of view 
of construction alone, we shall attempt to write, referring 
our readers to Art. Architecture for all pertainiug to the de 
development of that art from the 10 th to the 16 th centuries. 

Durens the duration of the Roman empire, either at Rome or 
at Byzantium, it is easy to recognize that the vaults were + 
the dominant preoccupation of constructors. From the tunnel 
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5 
vault they passed qui¢kly to the cross vault, and from the 4a 
dome borne on a circular wall or drum, they had reached ine 
the construction of S. Sophia the hemispherical vault restins 
on pendentives: an immense step, that established a sharp li- 
ne of separation between the Roman structures :ofiantiouity 
and those of the middle ages. Neither Bome nor Italy, nor 
Gaul showed a single Roman edifice in which the hemispherical 
vaalt was borne by pendentives. The church of S. Sophia is t 
the first that furnishes us with an example of that sort of 
construction, and as everyone knows, it is the largest dome tn 
existence. How did Roman architects established in Byzantium 
come to conceive and execute a construction of that kind? That 
is what we shall not seek to unravel. We shall take the fact, 
where for the first time it appears with an incontestable sr- 
andeur of freedom. To cover a circular enclosure by a hemisph- 
erical vaulw ¢*@ a very natural idea, that was adopted from 
high antiguity; to cause the penetration of cross vaults into 
the circular drum was an immediate result of that first step. 
But to erect a hemispherical dome on 4 square plan, i-e., on_ 
four isolated piers set at the corners of a square, was no 1 
longer a deduction from that primary princivle, but an innov- 
ation and one of the boldest innovations. | 

Yet the constructors brought by Gharlemasne from fombardy 
and the Bast to the West did not bring with them that mode of 
construction; as at Aix+la-Chapelle, they were satisfied to 
erect vaults with octagonal or circular bases on drums risins 
from the Sround.It was only later that derivatives from Byzan- 
tine construction had direct inflaence in the West. As for t 
the methods of building the Carlovinsian structures, they ap- 
proached Roman methods, i-€., consisted of masses of concrete 
enclosed in facings of bricks, rubble or cut stone, or again 
of rubble alternating with courses of bricks, the whole reta- 
ined by thick mortar joints, as shown in Pigs. 1. 

We indicate at A the courses of triansular bricks presentins 
the longer sides at the surface, and at B the courese of rub- 
ble scarcely regular and presenting their frequently sjuare 
faces at the surface. At © is represented 2a brick with a thic- 
kness varying from 1.6 to 2.4 ins, and at D a piece of facins 
rubble. This was merely a rudely executed Romar structure. it 
the Romans rarely employed thi: method except when they desired 
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to cover the surfaces with marble slabs or stucco; if they mo 
made the facings of cut stomes, they set these with dry joints 
without mortar and on their quarry beds, and left them large 
beds, so that the facings should actually become a reinforce- 
ment capable of resisting a pressure, that the concrete mass 
alone could not have borne. 

From the first times of the Carlovinsgian epoch, the constr- 
uctors also desired to erect structures faced with cut stone 
in imitation of certain Roman structures; but they did not 
dispose of the powerful means employed by the Romans; they -c 
could neither transport nor indeed raise to a certain height 
blocks of stone of sSreat volume. Thus they were satisfied with 
the appearance, i.e., they arranged surfaces formed of facings 
of stones set on edge and most frequently of small thickness, 
carefully avoidins holes and fillings the spaces felt between 
these surfaces ‘by small stones sunk in mortar. They sometimes 
went so far as to desire to imitate Roman bonded construction 
by settins thick stone facings with dry joints without mortar. 
It is unnecessary to state how vicious is this construction, 
the more so because their mofttar beins mediocre, their lime b 
badly burned or slaked, their sand dirty and the concrete ex- 
tremely irresular. Also sometimes they took a middle course, 
ieee, they constructed the faces of small cut stones joined 
by thick beds of mortar. 

These attempts and experiments did not constitute an art. 

Tf in the details of the construction the architects exhibi- 
ted very moderate skill, if they could only imitate badly the 
Roman procedures, with sreater reason in the entirety of their 
stractures they found themselves constantly attacked by diffi- 
culties, that they were not in condition to solve; lackins 
knowledge and possessins only abmost effaced traditions, hav- 
ing neither skilful workmen nor powerful machines, proceedins 
by sgropins, they must make,and did make unheard efforts to e 
erect edifices of small dimensions, to make them stable, esp- 
ecialjy to vault them. Then in Carlovinsian monuments one al- 
ways recognizes the insufficiency of the constructors, where 
one can prove their embarrasment, uncertainty, and often that 
‘discourasement produced by lack of power... Aven from that isno- 
rance of the antigue procedures, and especially from the con- 
stant efforts of the constructors of the 9 th and 10 th centu- 
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centuries there came a new art of building; the result of ex- 
periences unfortunate at first, but which were repeated with 
perseverance and a constant improvement, traced a new path 
not before marked out. No less than three centuries were nec- 
essary to instruct these barbarians! still afterwgwén clow e 
efforts, they could flatter themselves with having opened to 
furtur constructors a new era, that received but little from 
the arts of antiquity. The imperative necessities by which t 
these primitive constrsctors found themselves confronted cos- 
pelled them to seek resources in their own observations, rath- 
er than in the study of the monuments of antiquity, which th- 
ew knew but very imperfectly, and that in most provinces of 
Gaul no longer existed except in the state of ruin. Besides, 
beins ready to adopt foreign products, they subjected them to 
imperfect procedures, and thus transforming them, made them 
concur in an art wherein reasoning entered more than traditi- 
on. That school was hard: only based uncertainly on the past, 
finding themselves facing the needs of a civilization in which 
all was to be created, mossessins only the elements of the e 
exact sciences, it had no guide other than the exoermental: b 
bat that method, if not the most rapid, at least has the adv- 
antasge of training observing practicians, careful to combine 
all the improvements that can aid then. 

Already in the edifices of the 11 th century construction 
is seen to make sensible progress, that is only the result of 
faults avoided with more or less skill; for error and its ef- 
fects instruct men more than perfect works. No longer dispos~— 
tassof the active means employed by the Romans in their cons- 
tructions; lacking men, money, transportation, connections, 
roads, tools and machenes; confined within provinces separat- 
ed by the feudal rule, constructors could only count on very 
weak resources, and yet already at that epoch (11 th century), 
they were required to erect vast monasteries, palaces, church- 
es and ramparts. It was necessary for their industry to supp- 
ly all that Roman senius could organize, all that one modern 
Civilization furnishes us with profusion. It was necessary to 
Obtain sreat results at small cost (for then the West was por), 
to satisfy numerous and pressins needs on a soil ravaged by 
barbarians. It was necessary for the constructor to seek mat- 
@rials, occupy himself with the means of transportins them, 
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combat the ignorance of unskilful workmen, for himself to make 
observations on qualities of lime, sand and stone, to provide 
timber; he must not only be the architect, but also quarryman, 
draftsman, stonecutter, foreman, carpenter, lime=burner, mason, 
able to aid himself only by his intelligence and his reasoning 
as an observer. It is easy today for us, when a notary or a 
merchant builds himself a house without the help of the arch- 
itect, to regard as rude these first attempts, but the total 
of the senius then necessary to the constructors to erect a 
hall or a church was certainly superior to what we demand fr- 
om an architect of our time, who can build without knowins t 
the primary elements of his art, as to frequently occurs. 
In those times of ignorance and of barbarism, the most intell - 
igent and those elevated above the common workman were alone 
capable of directing a structure; and the direction of build - 
ings, necessarily limited to a restricted to a restricted nun- 
ber of superior men, must thereby produce orisinal works, in 
the execution of which reasonins enters for a Sreat part; wh- 
ere calculation is apparent, and whose form is clothed by that 
distinction that is the particular character of reasoned con-- 
Steoctrons, subjected to the needs and customs of a people. 
Indeed it is necessary to recosnize, unless we ourselves must 
be designated as barbarians, that the beauty of a structure 
does not consist in the improvements made by a very developed 
civilization and industry, but in the judicious use of mater- 
ials and of means placed at the wommand of the constructor. ¥ 
With our so numerous materials, the metals supplied by our m 
mills, the skilful and innumerable workmen of our cities, we 
erect a vicious structure, absurd, ridiculous, without reason 
or economy; while with rubble and wood may be built a sood, b 
beautiful and wise structure. So far as we know, never has t 
the variety nor the perfection of the material employed been 
the proof of the merit of its employer; excellent materials 
are detestable if placed in the work away from the place to 
which their function is adapted, by a man without knowledse 
and sense. What one should be proud of is the good and proper 
use of the materials, and not the quantity or auality of these 
materials.. This is stated as a digression, to engase our read- 
ers not to scorn constructors, who have at command only badly 
-Quarried stone, bad rubble collected from the sround, poorly 
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9 
ourned lime, imperfect tools and weak machines: for with such 
rude elements those constructors can teach us excellent prin- 
ciples, applicable at all times. And the proof that they can 
do so is that they formed a school, which from the point of 
view of practical or theoretical science, the judicious use of 
materials, has reached a degree of perfection not surpassed i 
in modern times. It is permissible for those who teach archi- 
tecture without having practised the art, to judse of the ar- 
chitectural productions of ancient and modern civilizations 
only by appearance, a saperficial form that seduces them: but 
for ws called to construction, it is necessary for us to seek 
our instruction from the experiments and the progress of those 
ingenious architects, who start from nothins and have everyth- 
ing to do to solve the problems set by the society of their 
time. To resard the mediaeval constructors as barbarians, bec- 
ause they must renounce construction by employing the methods 
of the Romans, ts not to wish to take account of the state of 
the new society, but to disregard the profound modifications 
introduced into the customs by Christianity, based on the ge- 
Rius of the western peoples: this is to efface several centu- 
riescof slow but persistent labor, produced in the midst of 
sooctety; work that has developed the most active and vivacims 
elements of modern civilization. No one admires antiouity mo- 
re than we do, and on one is more disposed to recognize the 
superiority of the best epochs of the art of the Greeks and 
Romans over modern arts: but we were born in the 19 th centu- 
ry, and we cannot prevent that between antioquity and us has 
been much labor; ideas, needs, means foreign to those of an- 
tiquity. It is necessary for us to take account well of the 
new elements, of the tendencies of a new society. We may re- 
Sret the social organization of antiguity, scrupulously study 
it, have recourse to it; but do not forset that we neither 1 
live under Pericles nor under Ausustus’? that we have no slaves; 
that three fourtns of Hurope are no longer plunged in isgnora- 
ance and barbarism to the great advantage of the other fourth: 
that society is not divided into two unequal portions, the l 
larger absolutely subject to the other; that needs have infin- 
itely extended; that the machinery is complicated; that indus- 
try continually analyzes all means placed at the disposal of 
Man and transforms them, that traditions and formulas are re- 
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replaced by reasoning, and that finally for art to endure it 
must know the atmosphere in which it develops. Now the const- 
ruction of edifices in the middle ases entered into that new 
path. We may bemoan this, if we wish; but the fact will no 
le s exist, and we can only make yesterday the eve of today. 
It seems to as that what is best is to seek in the work of yes- 
terday what is useful for us today, and to recognize whether 
that labor has not prepared for the labor of today... That is 
more reasonable than to disdain it. 

It has been frequently claimed that the middle ages were an 
exceptional epoch, neither connected with what preceded orrf 
followed it, foreign to the genius of our country and to mod- 
ern civilization. That may perhaps be sustained from the poi- 
nt of view of politics, although such a fact may be very stra- 
nge in the history of the world, all linked tosether; but the 
spirit of party being mixed with it, it is no paradox findings 
approvers. In architecture and especially in construction, p 
party spirit has no hold, and we do not see why the principl- 
es of civil liberty, why the modern laws under which we have 
the happines to be born are attacked, when it is demonstrated, 
that the constructors in the 12 th century knew how to build, 
that those of the 13 th century were very insenious and free 
in the use of the means, that they sought to fulfil the pros- 
ress imposed on them, by the simplest and least expensive me- 
ans, that they reasoned correctly and knew the laws of stati- 
es and of the equilibrium of forces. A custom may be odious 
and oppressive; abbots and feudal lords were spendtorifts, if 
you prefer, exercised an insupportable despotism, and the mon- 
asteries and castles inhabited by them might still be constr- 
ucted with wisdom, economy and great liberty in the use of t 
the means. A structure is not fanatical, oppressive or tyran- 
nical; these are not applied to & combination of stones, wool 
or iron. A structure is good or pad, judicious or without re- 
ason. If we have nothins to take from the feudal codejsthat 
is not saying that we can take nothings from the structures of 
that time. A court condemns unfortunate Jews or sorcerers to 
be burned alive: but the hall in which sits that court might 
be a very good structure, and as well built as that in which 
Our magistrates apply wise laws in an enlishtened spirit. Am 
man of letters, a historian, says in sveaking of a feudal cas- 
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castle; “That resort of brigandase, that residence of petty 
despots tyrannizins over their vassals, at war with their n 
neighbors.” At once everyone raises a hue and cry about the 
lord of the castle. How are the edifices accomplices of those 
who caused their erection, particularly if those structures 
were erected by just those, who were victims of the abuse of 
power by their inhabitants? Did not the Greeks in many cases 
exhibit the most odious fanaticism? Does thatiprevent us from 
admiring the Parthenon or the temple of Theseus? 

We believe it time to no longer allow ourselves to be daz- 
glied, we architects, by the discourses of those strangers to 
the practice of our art, who judge works that they cannot un- 
derstand, and which they neither know the construction nor t 
the true and useful sense, and who aré moved by their passio- 
ms or personal tastes, by restricted studies of a narrow party 
spirit, cast anathemas on artists, whose efforts, science and 
practical experience are still of sreat assistance to us today. 
It is of slisht importance that those feudal lords were tyra- 
nts, that the clersy of the middle ages was corrupt, ambitious 
and fanatical, if the men who built their habitations were in- 
genious, if they loved their art and practised it with skill 
and care. It matters little to us that a dungeon shut in the 
living for years, if the stones of their prison were skilful- 
ly cut and present an impassable obstacle; little to us that 
& grille enclosed @ichamber of torture, if the grille were 
well combined and the iron well forsed.. Confusion between the 
institutions and the products of the arts must not exist for 
us, who seek our own wherever we think of findings it. fet us 
not be duped at our own cost by restricted doctrines: let us 
blame the customs of past time, if they seem bad to us? but 
let us not proscribe the arts,before knowing whether we can 
derive any advantage from their study. Let us deave to enli- 
‘Shtened amateurs the care of discussins the preeminence of 6 
Greek over Roman architecture, and of that over the architect - 
ure of the middle ages; leave them to treat these insoluble 
Questions; if we have nothing better to do, let us listen to 
discussions on our art without knowing how to draw a panel, to 
cut and set a stone: it is not permitted to profess medicine 
Or even pharmacy without beins a physician or an apothecary; 
but for architecture, that is a different affair! 
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fo render an account of the first efforts of the construct- 
ors of the middle ases, it is first necessary to know the el- 
ements at their disposal, and the practical means then in use.. 
The Romans, masters of the world, havin# established a regul- 

ar and uniform government in the midst of so many allied or 

’ conquered peoples, hand in their handr resources absolutely 
wanting in the provinces of Gaul divided into little states, 
innumerable fractions, because of the establishment of the 
feudal system. When the Romans desired to cover’a province ¥% 
with monuments of public utility, could place at a point at 
a given moment mot only an army of soldiers accustomed to la- 
bor, but could levy’ the ‘inhabitants ‘(for the ‘system ‘of ‘forced 
‘levies was practised ‘on ‘a ‘vast scale ‘by the ‘Romang}, ‘and to 
‘obtain ‘prodigious ‘results ‘by the ‘aid ‘of that ‘multitude ‘of ‘la- 
orers. ‘To ‘build rapidly and well, they ‘had ‘adopted ‘methods ‘a 
‘according perfectly with that social state. ‘If the ‘construct- 
‘ors of the middle ases had ‘desired to ‘employ those ‘methods, ‘w 
‘ahere ‘would they have-found those ‘armies ‘of ‘laborers? ‘How tr- 
lansport ‘into ‘a province without stone, for ‘examole, the mater - 
‘tals neeéed for construction, when the ancient Roman roads w 
were ‘broken, how ‘obtain the ‘money to purchase these ‘materials, 
‘péeasts of burden, when the provinces were almost at war with 
‘gach other, when each apbot and each lord considered himself 
‘as an absolute sovereign, the more jealous of his power, the 
‘smaller the country over which it extendéd? How orsanize res- 
dlar levies of men where several authorities disputed the su- 
‘premacy, and where laborers were scarcely in sufficient num- 
ber to cultivate the soil, where war was the normal condition? 

‘How to accumulate the enormous mass of provisions required f 
for the smallest Roman structure? How to feed these ‘laborers 
at the same point? The religious orders could first undertake 
important structures, 1, because they sathered at a sinsle p 
point a sufficient number of ‘laborers combined by a sinsle t 
thought, subject to discipline, free from military service, 
owners of areas on which they lived, 2, because they sathered 
possessions, that rapidly increased under ahresgular administ- 
ration, that they forméd permanent relations with neighboring 
establishments, they cleared and rendered healthy uncultivated 
lands, laid out roads, acquired the richest ouarries and the 
best forests, built shops, offered the peasants prstection om- 
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comparatively secure, and thus rapidly peopled their lands, 

to the detriment of those of the lay nobles, 3, because by t 
their privileges and the relative stability of their instite- 
tions, they could form within their monasteries schools of 
artisans, subject to a regular apprenticeship, clothed, fed 
and sapported, workings under the common direction, preserving 
the traditions and recording improvements; 4, because they a 
alone then extended afar their influence by fosnding establi- 
shments connected to the mother abbey, so that they must pro- 
fit by all partial efforts made in provinces differing sreat- 
ly in climate, customs and habits. By the attivity of the re- 
ligious orders the art of construction must rise from barpar- 
ism in the 11 th century. The order of Cluny as the most imp- 
ortant (Art. Architecture Monastique), most powerful and most 
enlightened, was the first to have a school of constructors, 
whose new principles must produce in the 12 th century monune- 
ents freed from the last Roman traditions. What are those pr- 
inciples? How were they developed? That is what we are to examine. 
PRINCIPLES. For new principles to develop in anything, it is 
necessary for a new condition and new needs to appear. When 
the order of S. Benédict was reformed in.the 11 th century, t 
the tendencies of the reformers say nothing less than to chan- 
ge the entire society, that was scareely founded and already 
was falling into decay. Those reformers as skilful men comen- 
eed by abandoning the mouldy traditions of antiaue society; 
they started with nothins and no lonser desired habitations 
‘both luxurious and barbarous, which until then had served as 
refuse for monks corrupted in the preceding centnries. They 
built themselves huts of wood, lived in the midst of fields, 
taking life as men could when left to their industry alone 
ina desert. These first steps had a persistent influence, 
‘When even the increasing wealth of the monasteries, their 
importance in the midst of society soon brought them to exch- 
‘4nge their cabins for durable habitations built with luxury. 
To rigorously satisfy needs is always the primary law observ- 
€d, not only in the entirety of the structures, but in the d 
details of construction; never to sacrifice stability to a v 
Vain appearance of wealth is the second. Yet stone and wood 
@re always stone and wood, and if one can use these materials 
in quantity more or less sreat in a structure, their function 
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is the same among all peoples and in all timess However rich 
and powerfal the monks, they could not hope to build as the 
Romans had done. Thus they endeavored to erect structures both 
substantial and durable (for they indeed counted on building 
for the future)(with economy. To employ the most ordinary Ro- 
man method, t-e., to compose their structures of massive com- 
rete faced with surfaces of bricks or rubble, was to set at 
work mere laborers than they had at command. To constract with 
enormous blocks of stone, carefully dressed and set, would h 
have required impossible transportation for lack of solid ro- 
ads, and a considerable number of skilful workmen, beasts of 
burden, expensive machines established with difficalty. Thus 
they took a middle course. They erected principal points of 
support by employins cut stone for the surfaces as a facing, 
filling the interior with concrete; for the connectixs walls 
they adopted masonry of small stones rough dressed on the sar- 
faces or square stone slabs, likewise enclosins concrete whol 
pebbles and mortar. 

Our Fis. 2 sives an idea od this kind of construction. To 
tie tosether the different parts of the structure and tie the 
walls lensthwise, lons timbers were buried in the masonry at 
different heishts, beneath the window sills and over the cor- 
nices, as we have shown at A. (Art. Chainage). In these struc- 
tures, stone is economized as much as possible; no block is 
hollowed and all are set on edge; this is only a facing though 
executed with the Sreatest care, not only are the surfaces 4d 
dressed, but also the beds and joints, and these stones are 
set dry without mortar like Roman masonry. 

This kind of construction is apparent in the great monastic 
Structures of Cluny, Vezelay, Charite-sur-Loire (11 th and 
12 th centuries). The materials employed by the monks are th- 
ose procured in the vicinity, in quarries which they owned. 
And it must be recosnized, that they were used in accordance 
With their qualities and defects. If the materials present 4 
defects, if the stone splits easily and no other could be pro- 
cured except at considerable expense, they took care to place 
it under the least disadvantageous conditions, and to protect 
these materials from the effects of damoness and of frost, t 
they sousht to relieve them from atmospheric action by raisins 
them from the soil externally by courses of stone purchased 
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in the most distant quarries. 

In the works of men counting only on their own resources a 
and their own strength, there is always a certain amount of 
intelligence and of enersy of Sreat value in the eyes of those 
knowing how to observe, however imperfect and rude are these 
works otherwise, which one dess not find im the works produced 
‘by very civilized men,cobat 40ishich industry supplies numerous 
elements, and that have to make no effort to satisfy all the- 
ir needs. These primitive seekers then frequently become mas- 
ters, and their efforts a precious instruction, for it evideat- 
requires more intellisence to make something when all resour- 
ces are lacking, than when they are within the reach of the 
most mediocre minds. 

Roman structures, because of the absolute stability of their 
points of support and the perfect cohesion of all upper parts 
(the result obtained by means of immense resources, aS we have 
stated), present immovable and passive masses, as if they were 
monuments cut in a solid block of tufa. Romanesque constrict- 
ors not being able to dispose of such powerful means, soon re- 
cognized that their structures did not offer a concrete enti- 
rety, tied together and a perfectly stable combination: that 
the piers being composed of facings of stone enclosins a com- 
rete of frequently poor mortar, and that the walls were not 
bonded in their entire height, suffered the effects of unea- 
ual settlements, that caused cracks in the structure, and con- 
sequently serious accidents. It was then necessary to seek m 
means suited to neutralize these effeots. Romanesque constrac- 
tors from the 11 th century desired by motives then developed 
fart. Architecture) to wault most of their great edifices: t 
they had inherited Roman vaults, but they were not able to m 
maintain them by the powerful means, that the Romans had been 
able to adopt. ft was then again necessary, that their intel- 
ligence should replace that lack of power. The Roman vault c 
could only maintain itself pn condition of having absolutely 
Stable points of support, for that vault, whethe: tunnel, cr- 
OSS or heimspherical, forms a homosSeneous covering without 
elasticity, that breaks into pieces if any cracks occur in 
its intrados. Desiring to build vaults in imitation of the 
Romans, and not beins able to give them absolutely stable po- 
ints of support, it was necessary for the Romanesaue constr- 
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constructors to find some method for maintainins them in acaw- 
dance with the instability of the points of support destined 
to bear and to abut them. This task was not easily solved; so 
experiments, attempts and trials were numerous; but still from 
the orisin of these attempts is seen the birth of the new sys- 
tem of construction, and this system is based on the principle 
of elasticity, replacing the principle of absolute stability 
adopted by the Romans. With rare exceptions the Roman vaults 
are made of concrete; if reinforced by brick arches, these a 
arehes are embedded in the thickness of the concrete itself. 
and unite with ite The Romanesque constructors, instead of 
buildins the vaslt of concrete, constructed it of rough rubb- 
le embedded in mortar, but set as voussoirs, or as dressed r 
rubble composing masonry of small stones: already these vaults, 
if a vertical movement occurred in the points of support, por- 
esented a certain elasticity, because of the combination of t 
the voussoirs, not breaking like a homogeneous coverins, and 
followins the movement of the piers. But this first modifica- 
tion did not entirely reassure the Romanesque constructors; 
they established under these vaults at certain dastances at 
the most resistant points of support, transverse arches of 
cut stone turned beneath the intrados of the vaults. Those 
transverse arches, a sort of permanent elastic centres, like 
every arch composed of a certain number of voussoirs, follow- 
ed the movement of the piers, yielded to their settlement and 
their divergence, thus maintaining like a wooden centering t 
the shells of masonry built above them. 

Romanesque constructors had taken from the Romans the cross 
vault on a square plan produced by the intersection of two ha 
half cylinders of equal diameters. But when they wished to e 
erect vaults on piers placed at the ansles of rectangles, the 
eross vault could not be applied; in that case they adopted 
the tunnel or continuous half cylindrical vault without inter- 
sections, and at the piers they strengthened these tunnel va- 
ults by transverse arches of cut stone, on which they relied 
to avoid the bad effects of a lonsitudinal rupture in these 
tunnel vaults, because of the movement of the piers. Asain, a 
and we insist on the point, this was a permanent centering. 
Still the obstacles and the difficulties seemed to appear as 
the constructors believed they had found the solution of the 
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problem. The effects of the thrusts of vaults so perfectly k 
known to the Romams were almost ignored by the Romanesaue con- 
structors. The first amons them who had the idea of turning a 
round tunnel vawlt on two parallel walls certainly believed, 
that he had forever avoided the inconveniences attached to t¢ 
visible carpentry, and combined a construction both solid an 
durable, with a monumental appearance. His illusion must have 
been of short duration, for after removing the centres and la 
lagging, the walls were overturned outwards, the vault falli- 
ng between them. It was then necessary to find means suitable 
for preventing such disasters. They first strensthened the v 
walls by external buttresses, by piers projecting inside, then 
at these buttresses and piers they turned transverse arches 
under the tunnel vaults. Burying lonsitudinal timbers in the 
thickness of the wall between the piers at the springing of + 
the tunnel vaults, they believed thus to arrest their thrust 
between these piers. This was always only a palliative: if = 
some edifices thus vaulted resisted the thrust of the tunnel 
vaults, a sreat number fell some time after their construction.. 

But it is necessary for our readers to hawe an accurate id- 
ea of this last kind of construction. We sive (3) its entirety 
and details. At A are the internal piers supportins the trans- 
verse arches &, at B beins the lonsitudinal timbers retainins 
the tunnel vault at its springing. In order to carry the thmst 
of the transverse arches as low as possible, the constructors 
gave a strons projection to the capitals ¢. If vaults so con- 
ceived were turned on piers sufficiently solidly built with 
well tied or very heavy materials, if the walls were thick a 
and solid from bottom to top, if the buttresses had a suffic- 
lent projection, and the transverse arches and consequently 
the piers were not too widelyyspaced, these tunnel vaults, 
reinforced by lower arches, could be maintained. But if as o 
Occurred in naves bordered by side aisles, the walls rested 
On the archivolts of isolated piers, if these isolated piers, 
‘that were always tied to make them as thin as possible,to not 
obstruct passage and obstruct the view, did not present a suf- 
ficient bearing to receive the external buttresses projecting 
above the vaults of the side aisles, tkem the upper tunnel va- 
ult in spite of, or with its transverse arches sradually push- 
6d the piers and walls outward, and the entire structure fell. 
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Already about the end of the 11 th century, mauy of the church- 
es SO vaulted and built for a half century fell in ruin, and 
it was necessary to rebuild them. These accidents were 4h ins- 
truction to builders? this save them the opportunity for obs- 
ervins certain phenomena of statics, of which they had not t 
the least idea; it caused them to recognize that the wooden 
timbers embedded in the mansonry and deprived of air quickly 
became rotten, and that the vacancy they left only hastened 
the destruction of the edifices; that the walls having com- 
menced to overturn, the thrust of the vaults directly increa- 
sed their moment; that finally if the tunnel vawlts were pla- 
ced over naves with side aisles, the disorder occasioned by t 
the hish vaults were such, that it was impossible to maintain 
the piers and walls in a vertical plane. 

Yet the moment had not then come, when the constructors a 
undertook to accurately solve the problem of the stability of 
vaults placed omsparallel walls; they must still make attempts 
to avoid the effects of the thrust on the vertical walls. Ro- 
manesque constructors knew that cross vaults presented this 
advantase of exertins pressures and thrusts only on the four 
points of support receiving their sprindgings. Recosnizins that 
tunnel vaults exerted a continuous thrust on the tops of the 
walls, they sousht to replace and suppress them, @ven in nav- 
es composed of bays oblons in plan, by cross vaults, so as to 
transfer their entire weisht and thrust to the piers, which 
they hoped to make stable. But as we have stated above, the 
Roman cross vault could be built only on the square plan; it 
was then necessary ts find a new construction of cross vaults 
Suited for oblons vaults. Geometrically, these vaults could 
not be drawn, and it was only by experiment that men succeed- 
ed ia constructing them. | 

Already during the 11 th century, the constructors had com- 
posed vaults that are allied to both the dome and the cross 
vault, in that these vaults, instead of beins Senerated by +t 
two half cylinders intersectins at risht ansles, are formed 
by four round arches connecting the four piess and two diagon- 
al arches, which are themselves round, consequently having ¢ 
Sreater radii than these of the four first. When one knows t 
the means employed to construct the cross vault, it is easily 
Understood what had been the motive of that modification of 
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the Roman cross vault. To build the vault are necessary wood- 
en centres on which are laid planks. Now to make a Roman cross 
vault, there must be made four semicircular centres and two 
diagonal centres, whose curve is siven by the intersection of 
the half cylinders! the curve of these diasonal centres is n 
not a semicircle, but an ellipse obtained by ordinates, as in- 
dicated in fis. 4. Let A B be the diameters of the cylinders 


and B C the horizontal line of the plan over which they inter- 


sect. ‘the two eylinders AB, A C. Working om @ quarter, and 
@ividing the revolved semicircle into a certain number of eo- 
val parts’ D B, EF, FG, GB, perpendiculars are dropped from 
these dividins points D,#,F,G on the diameter A B, prolonsins 
them to intersect the diagonal B ©. Thus one obtains on that 
diagonal the dividins points d, e, f, 8; from these points e 
erecting perpendiculars to the diagonal B C, and takins on t 
these perpendiculars lensths 14’ =D’, e e’ = BR, ete., t 
there are fixed the points d’, e’, f’, 8’, through which is 
traced the curve of intersection of the two half cylinders. 
This curve having arise d d’ = radius D’D, and a diameter 
BC greater than the diameter AB, cannot be a semicircle. 
Although very simple, this Seometrical drawings appeared too 
complex to the Romanesque constructors. Having then traced a 
semicircle on the diameter A B for makings the wooden centres 
for the four seneratins arches of the vault, they traced as 
second semicircle on the diameter B C for makink the two dias- 
onal centres. Thus the crowns dfof the intersection of these 


‘two diagonal centres found themselves at a level hicgher than 


the crowns D of the generatins arches, and the vault instead 

of being the result of the intersection of two half cylinders, 
was composed of nameless surfaces, but approachins the dome. 

This elementary demonstration is necessary, for it is the key 
of the entire system of vaults of the middle ages. This first 
result, of ignorance rather than calculation, however was one 
of the most fruitful principles in the history of construction. 


‘Purther it indicates somethins other than sross isnorance, if 


denotessa certain reflective liberty in the use of the means 


of building, whose importance is considerable; and indeed on- 


ce freed from Roman traditions, the constructors in the midd- 


le ages were more and more consistent with their principles; 
they soon comprehended their entire extent, and frankly aban- 


er 
- aheow yiseeeosa sia tinev oft blind et » dtuev' 
secto memof & ofem of wo .eknefa biel oa8' icine 
ond bos geatnss isluoiioines wot shem ed séam' 64 
to noitosesednt odd yd nevit ef svt ‘seoin jer on 
n et estdneo Isdoesib seeds 20 evo eds 3 uf 
~si ae .sefsatbre yd beatsddo seatifs ns ind”, riots 
siebutiyo edd Yo eistemsth edd od FA red “a a i 
~ysdak yeit dotdw evo nefo ods to ontl fed a 8 
bis’ sotewo a eb dotitOW .D°A 8 reedsaline : 
-(@ Yo 1edaun nistiso ¢ otnl i tovtotied beviover” 
sort beqgeth sas eieinoibaeoteq ,2 5 0 4 18 Se isa fay 
mitneforg 9 A rsdemsib edd oo 5.%,8 (0 pen cei on 
sed ao enieddo eno exdT .0 & lenckeib edd” etai ot | 
9 atdniog seedt mort 78 .% ,.9 «b etnicg potbin ead LE 
sno “Snifet bee (0 8 {sno¥ste oft oF sc 
i Wote (R*s 4s se o NC = he grea ertslwotbasen 28 
er-deitwdasowds §*8 .*T*, te yk gpniod oad ‘fox + si | 
~erebativo Pied ovd oft Yo poisvoseredai to's ! 
qyogemesib @ Boe ,0‘C etiibea = *bh 6 eek s solved” 
efovioimee # ed Sounso .f A astemeibh edd red 
ood beweeces onivatt Lageealibien etad .elomie 4 
g beosid sede Qniveal .eretepidenod sunzensmor | 
BEIT HS nehoor adi tniten set & A yetemesh 7s 
‘ep @ beosw vedd (tlvev edt te esfotw nalistones ne 
~oeih ont od nian act Dd 2 assémeth edd no of 
seedt Ye noifesaresci sit YOUb enwore ‘odd ented tne 
nadt aefhid favel s ae eevisensds Bawot Parsi ioes 
beotent dingv ofd bre ,2stors Soivetenes odd Ye OC enwere 
werabailyo Ved owd Yo noidoserasnt oft to J loser end Baked “Ye 
sob Odd Saidosciges td ,eeostave ceelonea Yo bea6ames ast 
yet eft ef df YOt .yreeesoon af nolsestencmeb yesdnem 9 | 
yexit? eid? .eebe s{bhim est Yo edfusv Yo medaye stigae ea: 
eno gen teverod .noidsinelso asdt isdte1 icusteae ee y. 
-cortourtends to yrodein edt ni eolgtoning Iwivin € 
3k ,Sonstensi esorh neds t9edso oniddemos creoitnd 2 aa 
ensem edt to sen edd oi yasdil evidoelter nisa160 Bo 
~1o beekot bas ‘aldsiskrenoo ef sonstiogmi seonw | 
~bkim edd of stovourtence ent ,enoi¢ibsat oame® a 
-eslaioning tiedd déiw tnedveienco e1rom bos stom 8 
-seds vitoe1t bos ,dnedxs siites tledd bebnedere 


20 
abandoned themselves to them; however, let us follow them step 
by step. Once the principle of the Roman cross vault was thus 
modified, it was necessary to apply these vaults to rectansul - 
ar plans, for the constructors recognized the danser of wide 
tunnel vaults. 

‘Then (5) let A BCD be the rectangle of a bay of the nave 
in plan, that must be covered by a cross vault. bet AEB be 
the sepicircalar intrados of the transverse arches revolved, 
and A F C be the semicircular intrados of the side arches al- 
so revolved. It is clear that the radius H F will be shorter 
than the radius G &, also the crown BE is hisher than the crown 
Fe If we trace a semicircle on the diagonal A D as being the 
curve on which must intersect the vaults senerated by the sem- 
icircles A #%B, AFC, it will result that the angles A I, BT, 
DI and CI will be concave instead of convex for their éntire 
length, on the contrary for about two thirds of their lensth, 
and principally in approachins the crown I. 

Indeed, let (6) be the cross section of the vault on H 0. 
Let H(F’ be the section of the side arch, H’I’O the vertical 
projection of the diasgona A D or BC. The straisht line drawn 
from the crown F to the crown I’ leaves a segment of the cir- 
ele KL I’ above that! laine; from which it results that this 
portion of the vault must be convex to the intrados instead 
of beins concave, and that consequently it could not be cons- 
tructed. Then placins the side and transverse arches on the 
diagonal arches.and laying the planks to close the triangles 
of the masonry vaults, the constructors covered this center- 
ins by a thick mass of earth following the curve F’T’R”’, i.e., 
given by the summits of the diagonal and side arches: then t 
the diagonal groins again became convex, on this mass were 
set courses of rubble parallel to the section F?’TI’ 6 close 
the vault. 

The result of these exferiments was that the cross vaults 
were no lonser intersections of cylinders or cones, but of 

ellipsoids. The first difficulty being overcome, rapid impro- 
vements could not fail to develop. But at first, how and by 
What mechanical procedures were these vaults constructed? T 
The Roman cross vault was constructed by bays and had no tra- 
ASsverse arches; it rested on piers or projectins columns, as 
tepresented in Fis. 7, i.e. (see the horizontal projection A 
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of one of those vaults), the diagonals BO, D B, produced by 
the intersection of two half cylinders of equal diameters and 
forming convex groins, rested on the projecting angles of the 
piers. But the Romanesque architects havins first strensthen- 
ed the sreat tunnel vaults by transverse arches, as shown by 
our Fis. 3, amd replacing those semicylindrical waults by ob- 
long«sross vaults, retained the transverse arches: they could 
not do otherwise, since the diagonals of these vaults were gs 
semicircles, and their curves rose above the crowns of the 
arches, whose diameters were siven by the distance between t 
the piers. 

To make ourselves understood, let (8) be the longitudinal 
section of a Romar cross vault composed of bays; the line A B 
is horizontal; it is the section of a longitudinal cylinder. 
Let (8 bis) be the longitudinal section of a Romanesque cross 
vault on an oblons plan, the line A B is a series of curves, 
or at least of broken lines joinias the points C D, summits 
of the transverse arches at the points of intersection of the 
diagonal semicircles. It was necessary to retain beneath the 
poirts C D projecting arches, transverse arches, which were 

“merely permanent centres, as we have already stated. Hencefo- 
rth the diagonal groins must start from a point beyond the p 
projection of the piers or columns, these being only destined 
to support the transverse arches, i.e., (9), that the srdins 
must start from points F instead of from points G, and that 
the springinss of the transverse arches rest on the bearings 
P, H, G, I. When it was then necessary to close the vaults, + 
the constructors placed the lassins supportins the masses or 
form of earth on the extradoses of these transverse arches, a 
and on Eno diagonal arches of carpentry. 

In the structures erected by all the building peoples, los- 

ical deductions succeed with fatal rigor. A step cade in ad- 
Vance can mever be the Iast; one must always progress; from 
the moment that a principle is the result of reasoning, one 
S00n becomes its slave. Such is the spirit of the western 
peoples; it appears when the society of the middle ages comm- 
ences tc feel and to orsanize itself; it cannot stop, for the 
first that establishes a principle by reasoning cannot say to 
reason; “thou shalt so no farther.” Constructors in the shadow 

of the cloisters recosnized this principle from the 11 th cm- 
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century; A century later, they were no longer the masters. B 
Bishops, monks, nobles, citizens, had they desired it, could 
not have prevented Romanesaue architecture from producing the 
architecture called Sothic; the latter was the fated conseaqu- 
ence of the former. Those desiring to see in Gothic architec- 
ture (entirely lay) anything but the emancipation of the peo- 
ple efiarbtistssand artisans taught to reason, who reasoned b 
better than their masters, and in spite of themselves carried 
them very far from the aim, Bhat ali at first desired to att- 
ain, with the forces placed in their hands; those believing 
Gothic architecture to be an exception, an oddity o8 the hu- 
man mind, certainly have not studéed the principle, which is 
only the risorously followed application of the system intro- 
duced by Romanesque construction. It will be easy to demonst- 
rate this. fet us proceed. 

We already see at the end of the it th century the principle 
ef the Roman cross vault set aside. Transverse arches are d 
definitely accepted as a living, sslastictvani free. force, as 
skeleton on which rests the vault proper. te the constructors 
admitted that these permanent centres were useful transverse- 
ly, they must similarly admit their utility lonsitudinally. 
No longer regarding the vaults as a homogeneous concrete cover- 
ins, but as a series of compartments with curved and free sur- 
faces restins on flexible arches’ the rigidity of the lateral 
walls contrasted with the new system: it was necessahy for the 
compartments to be free in every sense, or otherwise breaks 
and cracks would be the more danserous, because these vaults 
were supported on flexible arches in one direction and on ri- 
Sid walls in the other. They turned side arches on the walls 
lengthwise between the piers. These side arches were merely 
half transverse arches partly embedded in the wall, but not 
dependant on its construction. By this means the vaults rest- 
ed only on the piers, and the walls became mere enclosures, t 
that if mecessary cloud be built afterwards or omitted. A be- 
arimé was reauired for these side arches, arspecial point of 
support; Romanesque constructors then added for this purpose 
a new member to théir piers, and the cross vault began in the 
reentrant angle formed by the impost of the transverse arch 
and the side arch, as indicated in Pig. 10. A is the transve- 
rse arch, B the side arch, C the groin of the vault? the plan 
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of the pier is at D. But if the pier was isolated, if the nave 
was accompanied by side aisles, it assumed in plan’Pis. 10 bis. 
A is the transverse arch of the sreat vault, B the archivolts 
supportins the wall. Above these archivolts, this wall rece#&s 
at F so as to permit the pilasters ¢ to bear the upper side a 
arches. C is the transverse arch of the side aisle: D aré the 
sgroins of this side aisle, and H those of the high vaults. f 
The vaults to the side aisles are turned on the transverse a 
arches ©, the extradoses of the archivolts B and on a side a 
arch partly embedded in the wall of the side aisle, and supp- 
ortins like the upper side arches of Fis. 10. Thus already 
the members of the vaults sive the horizontal section of the 
piers, their form beins derived from these members. Yet these 
vaults were abutted insufficiently, and movements made themsel- 
ves felt in the piers; hence the principal ribs of the vaults, | 
the transverse arches were deformed. Not knowins how to resi- 
st the thrusts, constructors first occupied themselves with 
renderins this effect less injurious. They had observed the 
Sreater the area of the section of an arch between the intra- 
dos and extrados, the more the movements produced in the arch 
occasioned disorder. They were not the first to recognize this 
law. The Romans before them, when they had to turn sreat arch- 
es, took care to form them of several rows of concentric vous- 
soirs, independent of each other, as indicated by Fis. ii at 
A. Arches constructed in this manner formed as many hoops act- 
ins separately, and retainius a much sreater elasticity, cons- 
eouently with more resistance than ay arch of the same secti- 
on constructed accordins to the method indicated at B. 

Kote 1.9.21. In the nave of the church of Vezeloy must ve 
estao\iehed the abondonment of the Roman system. There the cr- 
O8s wouLts on ObLONns plons are already intersections of el\V\h - 
soldes with projecting transverse and side orches. 

Romanesque constructors according to thes crinciple composed 
their transverse arches of two series of concentric voussoirs; 
that of the intrados assumins a section or portion of the rad- 
ius lonser than that of the extrados, and as the tarnsverse a 
arches were only permanent centres intended to receive the a 
ends of the lassing on which the vault was built; they save 
to a second series of voussbirs a projection beyond the first 
and suited to support the ends of the lassins. Fis. 12 expla- 
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explains this method. At A is the row of voussoirs of the in- 
trados, at B thet of the voussoirs of the extrados with the 
two projections © intended to receive the ends of the lassing 
D on which the vaults are built. The side arches havins a sml- 
ler diameter and beins only subject to the effects of the th- 
rusts, they are composed of a sinsle row of voussoirs, as sh- 
own in Fis. 12 bis, with the projection necessary for placings 
the lagdins. It is already evident that the Romanesaue const- 
ructors left in evidence their material means of constructia; 
that far from seeking to dissuise them, composed their archi- 
tepture with these means themselves. Are other proofs of this 
fact desired? The Romans terminated the tops of their columns 
by capitals: but the projection of the abacus of these capita- 
ls bore nothing; it was merely an ornament. Thus when the Ro- 
mans placed the cross vault on the columns, as freauently ow- 
wrred, for example in halls of baths, the impost of the vault 
was werticallp over the side of the column (13). And then a 
singular thins, whose reason cannot be siven, not only the sh 
shaft of the Roman column pore its capital, but the complete 
entablature of the order; so that indeed the entire portion 
between A and B served nothing’, and that the strons projecti- 
ons B could have been utilized only for placins the carpentry 
centerins intended for closings the vaults... It must be confes- 
sed that this was much luxury for an accessory purpose. When 
the Romanesaue constructors placed an arch on an isolated or 
engaged column, the capital is only a corbellins destined to 
receive the impost of the arch, a projection servins as tran- 
Sition between the cylindrical shaft of the column and the s 
square bed of the impost.(14). Then a capital is only an orn- 
ament, but is a useful member of the construction. (Art. Chap- 
iteau). | 

Had the Romanesque constructors a crownins cornice to be al 
placed on the top of an external wall, beins economical of t 
time and caterials, they carefully avoided cuttins at Sreat 
cost the different members of that cornice in a single stone; 
for example, they placed projectins corbels in the last course 
of rubble, and on these corbels they placed a stone slab ser- 
ing as gutter for the roofing.(Art. Corniche). It is useless 
to insist more on these details, that will be presented in th- 
their pkaces in the course of this work. 
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The construction of the vaults was then the sreat preoccup- 
ation of the architects of the middle ages; as we have just 
shown, they had reached combinations insenious in themselves, 
but had not yet found means suitable to maintain with certain- 
ty these vaults, and were reduced to expedients. Thus for ex+ 
ample, they constructed the compartments of these vaults in 
tufa or lisht materials, so as to diminish the effects of the 
thrusts, they reduced their thickness as much as possible: t 
they piled masonry beneath the roofs of the side aisles at t 
these thrusts, in the hope of preventins the overthrow of the 
piers; they placed transverse ties of wood at the buttresses, 
concealed by the slope of the roofs, to render the piers of 
the external walls stable. These expedienmts were sufficient 
in small structures; in large ones they only lessened the ef- 
fects of the thrusts without entirely destroyins then. 

In is annecessary to take account of these effects to conc- 
eive the series of reasonings aud of attempts by which constr- 
uctors passed from ignorance to knowledge. Let (15) be the t 
transverse section of a Romanesque church of the end of the 
11 th century like that of Vezelay, built with cross vaults 
over the side aisles and the central nave. At A is represen- 
ted the construction as conceived by the architect; at B such 
as the stress in the high vaults had deformed it. Care was t 
taken to leave irom tie rods at © D at the sprinsginss of the 
transverse arches: but these tie rods were probably forged te 
badly and broke. A century and a half after the construction 
of the nave, the effects produced had already caused the fall 
of several vaults, and in haste had beeu constructed the ext- 
ernal flyins buttresses — dotted in our drawins. These effects 
were; 1, pushins outward the piers andttherw#walisaconnectins 
them between F and G, consequently a sinkins of the transverse 
arches at the crown H, crushiug of the beds of these arches 
at IT at the intrados: 2, the disbocation of the transverse a 
arches of the side aisles, as our Fis. indicates. and consea- 
uently pushing outward the external walls of the side aisles. 
These effects were produced everywhere in the same manner. In 
Studying them, the constructurs believed and not without reas- 
on, since the fact was constant, that all the evil was produ- 
eed by the thrust of the round arches and the vaults they pa 
partly supported; that the too flat concavity of these vaults 
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had an oblique action, too great a thrust, that the thrust 
of a round arch increased directly by its action; that the 
deformation suffered by these arches indicated their weak 
| peinta,v$s; the crown and haunches, that always when a round 
arch is perfectly abutted, and the piers supportinsiit spread 
apart, these arches are deformed, as indicated by Fig. 16. 

Let @ vault have a diameter of the transverse arches of 22 
ft., the depth of the voussoirs of these arches beins 2.4 ft.; 
the walls them moving outward at the springingssof these arch- 
es about 0.66 ft. each; then the diameter of the semicircle 
with centre at B becomes 24.3 ft., and the points a of the s 
sprinsinss of the transverse arch moved out at a’. The arc 
ab, a little less than a quadrant, becomes a’b’; for assuming 
that the pier breaks and pivots at a point 9.8 ft. below the 
springims a, and the centre B will rise to b’. The consequen- 
ces of this first movement will be; i, the lowering of the c 
crown D to d and the sinking of the arc bc to b’c’%. This ef- 
fect will continue until the moment when the diagonal curve 
b e, traced from the intrados to the extrados of the arc bo, 
will be shorter than the distance between b’and e’. It must 
be noted in passing, that Romanesque yaults, assumed to have 
been constructed elliptical, only acouired that curve because 
of the spreadins of the piers. A spreading of 1.3 ft. between 
these piers from the verticals sives 1.2 ft. of Sinking at the 
crown of the arch; the difference in that case between the h 
half diameter of the arch and the rise of the curve is then 
2.6 ft. Gonstructors must have observed these effects and have 
sought means to prevent them. The first means that they appear 
to have employed is this; havins a nave whose transverse arch- 
es are 23. ft. diameter at the intrados and voussoirs 2.9 ft. 
deep, and having noted (Fis. 16), that the arc b’c’in sinkins 
pressed the lower arc a”b’ at the intrados at b”, and the cr- 
own at the extrados at e”, they concluded that the curviline- 
ar triangle b’a’c) was useless, and that the diagonal b’e’alo- 
ne offered resistance; then startins from this principle, they 
traced (17) the two semicircles of the intrados and extrados 
ABC, DEF; then they sought the centre 0 of a circular arc 
connecting the point A of the intrados with the point E of the 
_ 6xtrados of the round arch placing a joint at — G and not a 

keystone, to avoid the effect of equilibrium visible in Fis. 
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16, they jointed the voussoirs of this new arch accordins to 
the normals of the curve A BE, i.e., radiating from the centre 
O. If cracks were asain produced in these transverse arches, 
thus composed of two diagonal curves A #, the constructors p 
proceeded with the arch A & as with the round arch, i.e., they 
moved the cenhre 0 to 0’ on the diameter, so as to obtain an 
arch connecting the point A wit the point G. 

Thus in the vaults of the 12 th century, we see the transv- 
erse arches sraduwally diverge from the rownd arch to approach 
the eguilateral arch. The best proof that we can sive in sup- 
ort of our hypothesis is the exact measurement of a sreat nun- 
ber of these broken primitive arches, which sive accurately 
arise greater than the half diameter by onee, twice or thrice 
the depth at the impost. But this proof is only evident to t 
those who have accurately measured a great mumber of transve- 
rse arches of that epoch. Here is a semeral observation, that 
can be made by everyone, without recourse to measurements made 
with difficulty. 

There are provinces, for example like Ile-de-France, where 
Romanesque round transverse arches have but small depth of v 
voussoirs. Now these in the first vaults havins broken arches, 
the pointins of these arches is scarcely sensible, while in 
provinces where the Romanesque round arches have a strons de- 
pth as in Bursundy, the pointins of the transverse arches of 
the first vaults abandons the round arch, and is mach more 
marked. 

The adoption of the broken (pointed) arch was thus the res- 
ult of the observations theitconstructors had made of the def- 
ormation of round arches,viz.; the risins of the haunches and 
the sinking of the crown, which exist in a great number of t 
transverse arches of the 12 th century traced as indicated in 
Fig. 18, i-e., with four centres; two centres A for the part- 
ial arcs B ©, D &, and two centres ¢ for the partial arcs C D, 
comprising the haunches; this to present from C to D a Sreater 
resistance to the effect of rising felt between the points © 
and D; for the more nearly the line C D approaches a straight 
line, the less subject is it to break frsm within outwards; 
by this trace the constructors avoided sivins transverse arch- 
@S « sharpness, that could not fail to skoch those accustomed 

to the round arch. 
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From the moment that the transverse arch composed of twoec 
circular arcs came to replace the round arch, there resulted 
from that innovation a multitude of consequences, which must 
carry the constructors far beyond the aim, that they claimed 
to attain. The broken or pointed arch (since this is its true 
name) employed as a means of construction, required by the o 
observation of the effects resultins from the thrust of round 
arches, is an actual revolution in the history of the art of 
buildins. It has been stated; “the constructors of the middle 
ages invented nothins in adoptins the pointed arch, there are 
pointed arches in the oldest monuments in Greece and Etruria.” 
The section of the treasury of Atreus at Mycenae gives a poin- 
ted arch, etc.” That is true; yet as always omitted a very in- 
portant point; this is that the stones composing these arches 
are corbelled? that their beds are not normal to the curve b 
but are herizdntal, that is less than nothing for those occu- 
pying themselves only with the external form: but for us prac- 
ticians, this detail has its importance. Besides when the Gr- 
eeks or the Romans would build vaults generated by pointed a 
arches, how could that be done if the general principle of 
construction was not derived from the combination of these 
curves and the observation of their oblioue effects? It is v 
evident that from the day when man invented the compasses and 
the means of tracins circles, he discovered the pointed arch: 
what matters it to us if he did not establish a complete sys- 
tem on the observation of the properties of these arches? Men 
have also desired to see in the use of the pointed arch for 
the construction of vaults a symbolical or mystical idea; they 
have pretended to demonstrate, that these arches had a sense 
more religious than that of the round arch. But men were enti- 
rely as religious at the besginnins of the 1m th century as at 
its end, if not more so, and the pointed arch appeared just at 
the moment when the spirit of analysis, or the study of the 
exact sciences and of philosophy commenced to serminate in th 
the midsl of a society until then almost theocratic. The poin- 
ted arch afid its conseauences carried into construction appe- 
ared in our monuments, when the art of architecture was prac- 
tised by laymen, and left the enclosure of the cloister, wh- 
ere until theu it had been exclusively cultivated. 
The last Romanesque constructors, those that after so many 
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experiments had come to reject the round arch were not dream- 
ers; they did not reason upon the mystical sense of a curve: 
they knew not whether the pointed arch #as more relisious than 
the round arch; they built, which is more difficult than to 
think with an empty head. These constructors have to support 
wide and high vaults on isolated piers; they tremble at the 
removal of the centering of each bay, they daily apply a pal- 
liative to the apparent evil; they observe with anxiety the 
least movement, the least effect produced, and that observat- 
ion is an incessant and fruitful instruction; they have only 
vague and incomplete .raditions, obscurity is around them, t 
the monuments they build are their only models; on them they 
make experiments; they have recourse only to themselves, res- 
pectins only their own observations. 

When one thoroushly studies the structures built at the be- 
ginning of the 12 th century, succeeds in classifyins them c 
chronologically, and follows the progress of the principal s 
schools that built in France, Bursundy, Normandy and Champagne, 
one its still seized today by that sort of fever that possessed 
the constructors, sympathises with their anxiety, their haste 
to reach a safe result; applauds their perseverance, the truth 
of their reasoning, the edvelopment of their knowledge, so 1 
limited at first, soon so profound. @ertainly such a study is 
aseful for us, constructors in the 20 th century, who are dis- 
posed to take appearance for reality, and who freauently place 
vulgarity in the place of sood sense. 

Already at the besinnins of the 19 th century, the pointed 
arch was adopted for the sreat tunnel vaults in a part of Bur- 
Sundy, lle-de-France and ochampasne, i.e., in the provinces 
most advanced and most active, if not richest. The hish naves 
of the churches of Beaune, Saulieu, Charite-sur-Loire, the c 
Gathedral of Autun, are covered by tunnel vaults formed of t 
two intersectins circular arcs, althoush these same monuments 
the archivolts of doorways and windows remain round arches. 
It.is a. necessity of constructién that imposes the pointed a 
arch in these edifices, and not a particular taste: for a re- 
markable fact, all architectural details of these monuments 
reproduce certain antique forms borrowed from the Gallo-Roman 
edifices of the province. Thanks to that innovation of the p 
pointed arch applied to tunnel vaults, these churches have r 
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30 
remained standings antil our daysycnotowithout’ havins saffered 
disorders sufficiently serious to require two centuries later 
the use of new means suitable to prevent their ruin. 

But the edifices in which one finds the transition from the 
system of Romanesque construction to that called é¢othic is 
the porch of Vezelay. This porch is by itself alone a monument 
composed of mave with three bays and side aisles with vaulted 
Salleries above. The plan of this porch, built about 1150, ‘is 
entirely Romanesque and does not differ from that of the nave, 
erected fifty years earlier; but its section presents notable 
differences from that of the nave. Already about the end of 
the 11 th century, the constructors of the nave of the church 
of Vezelay had made a sreat advance by replacing the hish va- 
ults by cross vaults, previously being tunnel vaults: but th- 
ese vaults on oblong plans sSenerated by round transverse and 
side arches, show experiments, uncertainties and the inexper- 
ience of the constructors. (Art. Architecture Relisieuse, Fis. 
21). In the porch all arches are pointed, vaults are cross v 
vaalts without projecting sroins, and are constructed of rough 
rubble plastered; the high vaults are very skilfully abutted 
by those of the galleries of the first story. This entirety p 
presents a perfect stability. 

“Note 1.p.3i. 1% wust be stated here, thot Burdundiar archt- 
Secture wos at Least 25 years behind thot of Ie-de-Prance;, 
our the monunents of the transition ore Lacking in 1Le-de-frs 
ance. The churah of S. Denis was built obour 14140, olreody n 
nearly Gothic in system of construction, ond the edifices in- 
termediate between that and those frankly Rowonesque no Vons- 
er exist, or were entirely modified im the 12 th century. 

‘We give (19) the transverse section of the porch of Vezetay: 
the vaults of the salleries are generated by the side=arches 
‘A of the;Sreat vaults, which are actual archivolts, and by t 
the: side arches B with much lonser sprinsinss; hence the incl- 
ination A B of the crowns of the lateral vaults, that form a 
continuous abutment securins the sreat vaults. The bays’ beins 
“Oblong and the side arches sprinsinsg from the same level as t 
the transverse arches’ 0, the crown A of these side arches is 
ata bevellbetow the cromns af these transverse arches’ the 
‘Sreat vaults by reason of that: arransement are very much rai- 
‘sed, and their projecting sroins are scarcely apparent. At D’ 
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we have represented the detail of the imposts of the arches 
at the level D of the pier, and at Gis the plan with the li- 
nes of the arches and the sroins of the vaults.’ This construc- 
tion of vaults nowise resembles Romaa construction; already 
the @ndependence between the different parts of the structure 
‘its admitted and developed. 
‘Yet the vaults of the porch of Vezelay, exceptins two, are 
without sroins or projecting groin ribs, they hold only bya 
adhesion of the mortar aud each forms an homesgenéous and con- 
crete cavity, like the Roman vaults. The sole two vaults of 
this porch possessins sroin ribs could do without them; these 
are merely a decoration and only supportedcactbiakly by the r 
rubble compartments. But this was an experiment, that soon h 
had important consequences. Constructors had already obtained 
by means of transverse and side arches, independent and resis- 
tant for each vault, a sort of elastic skeleton on which, if 
settlements occurred, these vaults could move indepeudently 
of each other. They wished to go farther, they desired the c 
concave triansles of these vaults to be independent of each 
Other, and for this they composed the vaults of two very dis- 
tinct elements, the arches and the compartments. the arches 
are regarded as permanent centresof the compartments , as ne- 
atral concavities destined to close the triansles left between 
the arches. They commenced by avoiding a primary difficulty, 
which entil then had always troubled the architects; they re- 
turned to the vault on a square plan, comprisins two oblons 
bays, if necessity required; i-e., they traced their vaults 
in horizontal projection as indicated in Fis. 20. 

Let A BCD be a saquare, exact or nearly so matters little, 
comprising two bays ofitheenave, AH BF, & C FD, the diaso- 
nals AD and AC generate the vault; these two diasonals are 
the diameters of two exact semicircles, revolved into the plan; 
these two semicircles havins the same diameters will netessa- 
rily intersect at the point G, the master crown. Takins a dis- 
tance = radius G A and laying it off on the perpendicular GTI, 
the pointed arch = I F is so traced that the point I falls m 
the point G; this is the transverse arch whose horizontal pro- 
jection is & Fe Taking a distance less than the radius G A, 
but greater than half the width A B of the nave, and layins 
it off on the perpendicular H K, the pointed arch A KB is t 
traced; this is the transverse arch, whose horizontal projec- 
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projection is A Bor C D. Finally, takins a distance T M less 
than the line H K and greater than half the line B F, the po- 
inted arch B M F es drawn; this is the side arch, whose hori- 
zontal projection is B F, F D, ete. Autting these centerings 
in wood accordins to the four curves revolved on the same line 
0 P (20 bis), stone arches with extradosses are turned on th- 
ese centerings, obtainins the skeleton of the vault represen- 
ted by Fis. 21. 

These are the primitive vaults termed vaults with sroin ribs. 
One will note that these vaults are generated by a semicircle, 
which at first supplies the diagonals; the semicircle determ- 
ines the heights of the fointed arches. Then it may be said 
in passing that the sroin arches (such are termed the diagon- 
al arches) are round; which indicates that the word groin is 
not suitable for the pointed arch. But this is not theetime 
to discass words (Art. Osive), and our remark is only made he 
here to indicate one error among so many others, on which ba- 
sis one frequently judses an art that he knows badly. The po- 
inted arch had been adopted by the last Romanesque architects, 
as we have seen above, to diminish the effects of thrusts. I 
Its part is now extended, and it becomes a practical means for 
closins vaults, whose actual sSeneratrix is the round arch. 

When (22) a cross vault is Senerated by two cylinders inter- 
sectius at a right ansle, the arches AB, © D: AO, BD, are 
round and the intersections AD, B O are depressed arches, s 
Since the crown & does not exceed the level of the crown F, 
and the diameters A D, B CO are lonser than the diameters of 
the semicircles A B, © De That is not dangerous, if the vau- 
it ABCD is homogeneous and solid, if it forms a shell in 
a single piece like the Roman vaults. But if the constructor 
desires to preserve a certain elasticity in the triangles of 
his vaults, if he wishes the diagonal sroins AD, BC to be 
Yibs, and if he desires the triangles ABE, €D#H, AC ®, 
BOD &E, to vest on these ribs as on permanent centerinss, and 
this vault has a great span, then one conceives that it would 
be imprudent to trace the diagonal arches AD, 8 C, that ful- 
fil such an important function, in a curve less than a semic- 
ircle. Tf such a trace be not absolutely contrary to good con- 
Struction, at least it presents difficulties in execution, ei- 
ther to find the points through which these depressed curves 


% tris ee Oe eee } “ee et er Bt 
Oo Sy,. Ue aah ae ae : 
dvs se ‘ 
Raina’ Poh Lae aq) ee 
Gh ene nee Ae aN 


sé 

east WT sonsdeib é Raided .yl feat?” re 10 8 a eee 
-oo oot .9 9 sail Sdt tisn nedt r9t¢e8998 Bas ¥ 8 eat | 
-ivod seodw dogs shite edd ei aida ;awerb ee 9 vee 

gantisines seeds onisdun wade 6 eee aE aoivos 
anit ease edd no bevlover easyer iw0t edd oF aatb 
~i3 ao benies ove esneobattxe adiw estore beets “Gt 
-~nassiqe1 dinsv sid to notelote and eainietdo 


gerinigae ibe 4 ; 


v 


biehelcs. 


fh oa & 
eadis ator eres etinav fse1e7 es iusv ovte Laney: sas 9 
efotioimes 2 yd betersns> ers adivev osedd todd odom Piiwe 

-siedeb slortotmea sdé :alenotetb sad sot tae “dot 
 bise ed ys dE ned? .eedo1s bedniod sdi to evaee ne 

~gobetk eda bomesy ete dove) aodeas niows sad ‘gatessq: 
ef ators Evow ed? Jedd eedsothat dotdy shaves oa” (eshets” 
emigoedd ton ek eidd to® cdots betatog sit a0T sidagta 

of sham yino et Yrsmet ave Bos ,(evisO La1d) ebsow Bens 

~ed dotdwno ,eiedde ynem oe stems Terre eho SisOEbaT + 8% 

-oq si? .vibad ewond sd gesia gas o8 asvbat vis | 

,efoetidors sucesaamof teel add yd betgobs need-t 
T .edenidd to edostts ont detntmth of .evods. fet iy 
‘act ensem [Rotdos74 s eoroced ti Boe ,bebnetxe we gr 
dow bhngor oft ef xiaveisast ‘Testok seodm ed lnev' 8a : 
=e nt evebnifyo ows vd betersnet at iTnev eeore & (SS) ons 
eis 209 .0 A 10D (8 A eeddve ont (ofins Saber as s bot. 

e ,eetors besesteet ste O 8 .C A enoivesevecar edd hae Bam 
.7 nworo edd to fevel eft besoxe Jon se06 FT awods SH 
to eatetemeti sit nsdd teacol ess O'S" st A pe 

-~uav edd tk’ ewetetnsh ton et ssdT .6°O (9 A’ eek 

“nt flete a emz0t ti ti .biloe bas ssbehineatl ai’ 

‘totodttenoo edd Yi ged .etluav names edd euit : 

to asf{enaitd edd ni. ytioijasie nisséis0 & $Vv198B 
ro as O@ 0 A entow [enoseib ona ssactelel pee fusv €: 

OA § OO) 8 2h eofenstad ent eottesb ‘oes yoni 

tn peer nee waenamteq no se edia eesdd a0 om o¢° ia” g 
bivow dt dadd asvisonoo sno neds  ,neqe taeib 6 aed tivev’ el j 
-Int gedt .0 @ (GC A eettors Ianobeth edt sosid of sasburqar od 
-~oimee s nady etef svave « ft ,notdsonnt jnedroqma ne‘ done Lit 
-noo book of yasatnoo ylestnloeds ton 9d soaid eB’ dove ag, 
-ia ,notduosxe ni eeitinveittib eduegeta ti desel teats 


gevTne Linpesiaicgs sa6as dotaw. Rain sean as aif 
ite Be ae, qhene 


are 


33 
must pass, or in the cuttings of the voussoirs. The round arch 
avoids these and is incomparably more stable. The first cons- 
tructors of frankly Gothic vaults do something apparently very 
simple; instead of tracins acrotind arch with the diameter A B 
like the Roman constructors, they traced it with the diameter 
A De This is actually their sole innovation, and we believe 
that they did not suspect the consequences o: a fact Apparent - 
ly so natural. But in the essentially logical art of the con- 
structor, based on reasoning, the least deviation from accept- 
ed principles rapidly brings the risorous conseowences, that 
take us very far from the point 0 startins. It must be stat- 
ed that the first Gothic constructors were justly repelled by 
the experiments of Romanesque constructuor, that mostly ended 
in deceptions, but were not frishtened by the results of their 
new methods, yet on the contrary with rare sagacity sousht to 
profit by all the resources that they offered. 

The gothic constructors did not invent the pointed arch; it 
existed, as we have already seen, in structures whose system 
was frankly Romanesaoue. But the Gothic architects applied the 
pointed arch ao a system of construction of which thsy were 
indeed the sole and actual inventors. There were pointed arch- 
es in the 12 th century in all western Forope. There was no 
Gothic construction at that epoch, except in a small portion 
of the actual ares of Brance, however this may displease thosa, 
who do not admit, that anything was invented amons us before 
the 16 th century. 

Et is with the pointed arch as with all inventions in this 
world, that are in a latent state quite before receivins the- 
ir true application. Gunpowder was invented in the 123 th cen- 
tury; it was actually employed only in the 15 th, because the 
moment had come when this agent of destruction found its apo - 
ication necessary. It is the same with printins; stamps were 
made from all time; but the idea of combinins letters of wood 
or of metal and of printing books only came when many persons 
could read, when a knowledge and instruction was distributed 
among all classes, and were no lonser the privilese of some 
clerics shut up in their monastery. feonard de Vinci, and per- 
haps others before him, foresaw that steam would become a mo- 
tive force easily employed; yet steam ensines were only made 
in our times, because the moment was come, when that agent by 


dows basot edT vatioeanov edd to eatenensane ‘ oe 
-gnc0o deiit ef? .sldete ovom yidersqmenad ai bas seedy atiove 
visv vidnewsegs Aoiddemce of etiugy oldded alien) an o ae ytd 
9 A tedemsibh edd d¢iw dors baboses satosat ea eat relg 
yodonsibh ead Atiw df beossd yods 210d | 
evetisd ow bas ,moldevornt ofos aisdd pea 
-insisaos gost # © seonsunsenoo end soocens tq MaMa 
“eo dt to tae Isottel ylisi¢nsees edd nk suf .lewiten 08 
-~jqaoos worl nokseivel dessi odd .aninoeset no beasd »,7es0u 
tedd ,esonempcenco evotodi1 est. eksind ylbiess selatomkag he 
-tede od daum ¢I .a0idaete © Jatog edt mort 18% gae¥ em em 
yd Sellsqex yltent etsy erotonitance otdtod. oe 
bebae yiteom tans ,10nteutsenco expesasmo®. to 9qx 
ated to adlveon edd vd benetdsiat gon s1s9 ake 
ov ddayon ydiosksa siex déin yisiinos edd 0. tev 
| -bstetto godd dadd seowsoses edd J 
ci ydots kedatog edt tmevat dog bib erodonasenco einige 
neteve eeodw aenutonide at nese ybestls eves. — 
eid betlqas edoetvidors oidded edd inf. -sopaannacl wi 
eisw vedi doinw to coigvouwenoe to meteyve «4 wn 
dove Badnieo stew essd? .erctosvad Iendos, bass 
on gen e1edT .eqor08 niedeon Lie mt eines 8 
soitseq Ilsme & ai daeoxe. ,dooce Tedd ts nos 
oid eeselqath yem akdd tevewon .sonsit Yo sam SOR. > 
pert ef aoome bedueval sen aii tend prions 
nics. ot anoitasval Jie ‘dten eg dors bednteg. e se ene a 
-ofd anivisoss eioted sdine state travel @ af | 
-790 fd Sf edd ob Betoeval eax veabwcannd noites: 
edd eeusoed «it @L edd aot ylno beyolome yileute 
~iogs etf bavot motiouidesh to daeks eidd aedn sao & 
e1ew eqmade j2oiteiso déin omee add et dT, yas pe 
hoow to eveddvel tninidmos te eebi edd sud semis, ii ‘ 
pnoried yeu sedw emse yino exood snidaiag to os fade ry 
hedudiateib aew nolsourient bos ebbelwont es neaw ¢ 
emog to skelivixg eds asan0l om e19n bane eoenaltil 
-qeo bas ,foniv. ok bisnoe; eyisdesnom aiead ai qu t 
-on 6 smoosd Llnow msete Jadt nszetot, mid s1oted 2 
ebsn yine ere esnibas sede Jey ;beyolame pie 0) 
ud dneks dedd nedw ,smoo esw dnemom edd eeusoed yees 


34 

its power was alone capable of sufficins for the needs of our 
industry and our activity. It is then puerile for us to say, 
that the pointed arch being in all times, the constructors in 
the 12 th century merely claimed its invention. Gertainly, +t 
they did noteinvent it, but they employed it in accordance w 
with its qualities, and the resources it presented in constr- 
uction; and we repeat that only in Prance, i.e., in the royal 
domain and some adjacent provinces, did they know how to apply 
it to the art of buildins, not as a form chosen by caprice, 
but as2a means of causing to prevail the principle, whose se- 
rioas and aseful consequences we are to seek to make known. 

If in adopting the round arch for the diagonals of vaults, 
constructors at the end of the 12 th century had desired to 
apply it to transverse and side arches, they would first have 
had to make a step backward, since their predecessors had adop- 
ted the pointed arch after sad experiences, as havinsS less t 
thrust than the round arch: they they would have found thems- 
elves much embarrassed in closing their vaults. Indeed the c 
crowns of the transverse and side arches traced as semicircles 
would have been found above the level of the crowns of the s 
Sroin arches, so that it would have been difficult to fill t 
the compartments with rubble, and that if closed, the appear- 
ance of these vaults would have been very disaSreeable and t 
their thrust considerable, since they would have been compos- 
ed at first of round transverse arches with the enormous load, 
that the rubble compartments would have added. On the contra- 
Ty, the advantase of the pointed arch adopted for the transv- 
erse arches in cross vaults is, that only to thrust very litt- 
le by itself, but also to suppress a sSreat part of the load of 
the rubble compartments, or rather to render this load nearly 
vertical. Indeed, let (23) be the plan of a cross vault, if 
the arches AD, CB be round and the transverse arches A™B, 
© D are also round, revolution of these arches will sive for 
‘the groin arches a semicircle & 7 G, and for the transverse 
arch the semicircle 5 H I. In that case fillins the triangle 
COD with rubble will load the circular arch K HL, ieee, a 
about three fifths of a semicircle. But if these transverse 
arches are traced like the pointed arch — M I, fillins the t 
triangle C 0 D with rubble will only load the portion of that 
arch comprised between P MR, the points P and 8 beins siven 
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by the tangent S T parallel to the tangent V X, and the port- 
ions of the compartment between 2 R and I P will alt vertical- 
ly. If the transverse arches be semicircles, the oblique load 
on each triangle of rubble will be ON, 0:0’, N’; while if + 
traced pointed as indicated in our Pis., that load will be o 
only OWN Y, Y’, N’. 

The experimental method suffices to sive these results, and 
at the end of the 12 th century, constructors had no other. 
It is for us to demonstrate the accuracy of this method. 

We have just stated, that the point K at which commences t 
the load of the compartment sives an arc I K, which is about 
one fifth of the semicircle. Now (24) let A B be a quadrant, 

0 C0 a line drawn at 45°desrees dividins this quadrant into 
two equal parts, the voussoirs from C to B, if not supported 
by the pressure of the other voussoirs from B to D, would ov- 
erturn by the laws of gravity, and consequently would thrust 
against the voussoirs between A and C. Then is C where the 
rupture of tbe arch occurs; but account must be taken of the 
friction of the surfaces of the voussoirs and of the adhesion 
of the mortar. That friction and adhesion suffice still to m 
maintain in its plane the voussoir F and to make it stable on 
the lower voussoir G. But the voussoir F participatins in the 
weisht of the voussoirs between F and B affects the voussoir 
G and sometimes one or two below the point at which the beds 
of the voussoirs sive an angle of 35° degrees, which is a lit- 
tle less than one fifth of the semicircle. Only above that p 
point can rupture occur, when it must (Fis. 26), and conseau- 
ently that the active load commences. 

Weether the calculation be theoretical or practical, it is 
certain that the constructors of the 12 th century counted for 
& moment to sufficiently reduce the thrusts of vaults to omit 
the abutments, and to maintain them on piers of moderate thick- 
ness, provided that they were loaded; for at first they did 
not think it necessary to oppose flyins buttresses to thrusts, 
that they believed they had neutrailzed, either by the oblia- 
uity of the groin arches, or by the pointed curve of the tra- 
nsverse arches. Yet experience soon demonstrated to them, that 
they were mistaken. The resultant of the oblique thrusts of 
these round sroin arches, added to the thrust of the pointed 
transverse arches, was strong enoush to overturn piers very 
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hish above the sround, and that were merely struts without b 
bearing. Then they placed flying buttresses, and at first on- 
ly at the junctions A of the three arches (25), omittins them 
at the poin s B receivins the isolated transverse arches. But 
what level should be reached ty the head of the flyins buttr- 
ess? There was a difficulty, greater because theoretical cal- 
culation does not sive exactly that point, and that only long 
experience can indicate. As far as one can judge of this by 
the small number of primitive flyins buttresses preserved, h 
here is the method pursued by the architects. 

Let (26) A BC be the transverse arch separatins the great 
vaults. also let from the centre D of the arc A B be drawn a 
line D & at an angle of 35° degrees with the horizon: let F G 
be a tangent at the point H’? let A TI be the thickness of the 
wall or pier; the tangent ¥ G will cut the extermal line I K 
of the pier at the point L. That point dives the intrados od 
the voussoir at the head of the flying buttress. That arch is 
then a quadrant or a little less, its centre beins placed on 
the line K TIT prolonsed or a little inside that line. The load 
MN of the flying buttress orisinally is quite arbitrary, sn- 
all at the top M, sreater over the haunch at N, which sives a 
small inclination to the upper line N M. Soon effects appear- 
ed in that construction because of the thrusts of the vaults 
and in spite of these flying buttresses? this is the reason; 
behind the haunches of the arch and vaults at T were built m 
masses of bastard masonry, as much to load the piers as to m 
maintain the haunches of the arches and the compartments. Th- 
ese masses indeed had the advantase of preventins rupture of 
the arches at the point H; but the entire load of the compart- 
ment acting from K to 0, and that load being considerable, t 
‘there resulted a small rise at the crown B, the arch beins 1 
loaded from 0 to B, and consequently a deformation indicated 
in Fig. 26 bis. This deformation produced a rupture at the p 
point 0’, a level above the mass, conseauently a very oblioue 
thrust 0’P above the head of the flyins buttress. Here the is 
laws of equilibrium were broken. Hence it was necessary to r 
rebuild all the flying buttresses of the primitive Gothic mon- 

uments some years after their construction; and then men were 
Satisfied by raisius the head of the flying buttress, or this 
Was doubled by a second arch.(Art. Arc-Boutant). 
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Tt is seen that we do not conceal the false movements of t 

these constructors; but like all entering a new path, they 
could only reach their aim after many trials. It is easy tod- 
ay, when we have monuments built with care and knowledge, like 
the cathedral of Amiens or that of Rheims, to criticize the a 
attempts of the architects of the end of the 12 th century: 
but at that epoch when only existed Romanesoue monuments of 
small size and very badly constructed, when the exact scienc- 
es were scarcely foreseen, the nen task imposed on themselves 
by the architects bristled with difficulties recurrins conti- 
nually, that oneccould succeed only by a series of observati- 
ons made with the greatest care. These observations formed t 
the skilful constructors of the 13 th and 14 th centuries. It 
mast be said in vraise of the architects, that havins adootal 
the new principles of construction, without precedents, they 
pursued the developments with a tenacity and a rare persever- 
ance, withon | looking backward, in spite of the difficulties, 
that arose at each opportunity. Their tenacity is the more h 
honorable in that they could not foresee, in adoptins the pr- 
inciple of construction of Gothic vaults, the consequences n 
naturally arisins from that system. They acted as do men moved 
by a strong conviction, they opened for their successors a b 
broad and sure way, in which wester.. Hurope could march with- 
out obstacles for three centuries. very human-conception is 
stained by some error, and the truly immovable in everythins 
is yet to find; each discovery bears in its bosom in seeins 
the light the cause of its ruin; and man has no sooner adopt- 
ed a principle, than he recosnizes its imperfection and defect; 
his efforts tend to oppose the defects inherent in that prin- 
ciple 

— Wow all conceptions of the human mind, the construction of 
edifices is one of those finding itself in presence of the nm 
most serious difficulties, because they are opposed natures, 
Some material, the others moral. Indeed not only must the cm- 
Structor seek to sive the materials employed the most suitab- 
le form, according to their special nature; he must assemble 
them so as to resist the different forces, external agents; 
but again he is compelled to submit to the resources at his 
command, to satisfy the moral needs, to conform to the tastes 
and the customs of those for whom he builds. These are the 4 
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difficulties iff conception, the efforts of intelligence of the 
artist; there ahe asain the means of execution from which the 
constructor cannot free himself. Burins the entire Romanesque 
period the architects had made vain attempts to harmonize two 
principles that seemed irreconcilable, viz:- slenderness of 
vertical points of support, economy of materials, and the use 
of the Roman vault more or less changed. Some provinces had 
adopted pure Byzantine construction, because of influences f 
foreign to the western spirit. 

At Perisuesx was built after the end of the 10 th century 
the church of S. Front; from this isolated example started t 
the school. But it must be recognized that this sort of beild- 
ins was foreign to the new spirit of the western peoples, and 
the constructors of S. Front of Perisueux erected that church, 
as might modeters reproducing forms with texture unknown to 
them. Thus for example, the pendentives supporting the domes 
of S. Front are constructed by means of courses set corbelled 
with beds not normal to the curve, but horizontal; if these 
pendentives do not fall in, this is because they are maintain- 
ed by the mortar and adhere to the masses before which exten- 
ds their concave surface. In similar structures, one sees no 
more than an attempt made to reproduce forms, whose seometri- 
cal reason is not understood by the constructors. Besides conm- 
plete isnorance, pitiable expedients, applied well or badly 
at the moment when the difficulty presents itself; but ho fo- 
resisht. 

There are a great number of Romanesque structures, that i 
indicate a complete lack of foresisht on the part of archit- 
ects. Some monument is besun with the vasue idea of termina- 
ting it in a certain manner, which remains half finished, the 
constructor not knowing how to solve the problem he has set 
himself; another can be completed only by the use of means w 
evidently foreign to its primary conception. It is seen that 
the primitive Romanesque constructors built day by day relying 
On inspiration, by chance and according to circumstances, per- 
haps even countins on a miracle to perfect their work. The le- 
Sends attached to the cons ruction of sreat edifices (were t 
the monuments not there to show us the embarrasment of the ar- 
ehitects) are full of dreams in which these architects saw s 
Some angel or saint, taking the trouble to show them how they 
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should build their vaults, or maintain their piers, which does 
not always preves those monuments from falling soon after t 
their completion, for faith does not suffice for buildins. 

Perhaps without being less credulous, the architects of the 
end of the 12 th century, mostly if not all laymen, thousht 
it prudent in the matter of construction to not expect the in- 
tervention of an angel or saint in erecting an edifice. Thus 
(a curious fact meriting mention) the chronicles of mnonaste- 
ries, legends and histories, so lavish of praise for the mon- 
uments built durins the Romamesoue period, that enlarge so 
complacently on the beauty of their construction, their sgran- 
deur and decoration, although many of these monuments are on- 
ly bad structures of rubble badly conceived and worse execuat- 
ed, are abruptly silent at the end of the 12 th century, whan 
architecture passed from the cloisters into the hands of lay- 
men. By chance is a word of the edifice, a dry and laconic mh 
phrase; nothing of the master’s work. 

Hor example, is it credible, that in the voluminous resist- 
er of Notre Dame of Paris, that comprises documents dating 
in the 12 th century, not a single word is said of the constr- 
uction of the existins cathedral? Laborious and intellisent 
architects came from the people, who were first able to free 
them from effete traditions; who had frankly entered into pr- 
ctical science; who formed that army of skilful workmen soon 
scattered over the entire surface of the western continent; w 
who opened the way to progress, to bold innovations; finally, 
who belonsed in so many ways to modern civilization; who first 
possesses its spirit of research, its need of knowledge; if 
their attempts allowed their names to be forsotten; if scorn- 
ins effortaxby which they profited, those pretendins to direct 
the arts of our time endeavour to traduce your works, at least 
amons so many past ind present injustices, our voice rises to 
reclaim the place belonsins to you, and that your modesty lat 
to youe If less preoccupied by your labors, you had made your 
Science valued like your colleasues of [taly, had boasted of 
your own senius, we should not be compelled today to search 
in your works to brings to lisht the profound experience acoui - 
red by you, your practical means so judiciously determined, 
and particularly to defend you asgainst those incapable of -com- 
‘prehendins, that senius may develop in the shadow; that it is 
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of its essence itself to adek Silence of obscurity; against 
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so great a number, who judse by faith in decisions rendered 
by passion or interest, and not after their own examination. 

Yet it must be stated; it is no longer permitted today to 
decide questions in historgtorythose concerning the arts, pol- 
itics or literature, bu simple affirmations or denials. And 
retrograde minds are those desirins to judée these auestions 
by relyins on old methods or on their prejudices. There is no 
sensible artist, who dares to assert that we should construct 
our edifices and our houses as done in the 12 th or 13 th cen- 
turies; but cach just mind can understand, that the experiem ec 
acquired by the masters of that time could be useful to us, so 
much the more as there masters innovated. The most difficult 
obstacle for us to overcome, the real and living obstruction, 
it must be confessed, is indolence of the mind; everyone wish- 
es to know without takins the trouble to learn, and oretends 
to judge without knowing the documents in the case: the truest 
principles, best written and most useful, will be placed amme¢ 
old ideas out of use, because a witty man has derided them: 
and the listening multitude is too happy to applaud a critic- 
_ism, which avoids the trouble of learnings. A sad Slory after 
all, which consists in prolonsins the duration of obscurity: 
it cannot profit him, who acouires tt in an age that boasts 
of casting lisht on everythins, whose activity is so sreat, 
that not being able to find in the present sufficient food f 
for its intellectual needs, it even desires to unroll the pa- 
st before itself.. : 

If in the eyes of persons who have studied it with care and 
have brousht into that study an enlishtened criticism, our F 
Frence architecture of the Renaissance is superior to the It- 
élian architecture of the 15 th and 16 th centuries, does not 
that come from the fact, that our Gothic schools, in spite of 
the abuses of the later time,,lons*férmediskilful workmen and 
intellisent constructors, knowing how to subject-the form to 
reason; sO these schools were particularly suitable to free 
the spirit of architects and workmen, to famibhiarize them with 
the numerous difficulties surroundins the constructor? We know 
that this language cannot be understood by those, who judge 
the different forms of our art accordins to their feelings and 
their prejudices; hence we do not address those persons but 
architects, those lons acquainted with the resources for the 
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difficulties presented by the cractice of our art. Certainly 
for artists the study of anrarttwhere all is foreseen and cal- 
culated, which even sins by excess of investisation aad of 
practical means, in which matter is both master of form and 
subject to principle, cannot fail to deweloo the mind and to 
prepare it for the innovations reauired by our time. 

It would be to leave our sabject to explain how at the end 
of the 12 th century was formed a powerful school of constr- 
uctors; how thet school was protected by the episcopate, whi- 
ch desired to reduce the importance of the religious orders, 
possessing the swmoathy of the people from which it sprung, 
and reflectius their spirit of prosress and research,’ accept- 
ed by the secular nobility that did not find in the monks all 
elements needed iu buildins its habitations; how that school 
may be said to profit by favorable circumstances and stronsly 
established itself, and by that acouired a sreat independence. 
It will suffice for us to indicate that state of thinss, new 
in the history of the arts, to cause the consequences to be 
aporeciated. 

We have already seen where constructors had arrived about 
14160, how they had been led ts modify successively the Romanes- 
que vault, which was only a desenerate tradition of the Roman 
vault, and to invent the so-called cross vault. This Sreat ad- 
vance havius been made, there remained much still to be done. 
The first result of that innovation was to compel constructors 
to design their edifices by commencing with the vaults, and 
consequently to leave no more anything to chance, as too fre- 
quently occurred,.to their predecessors; that method appears 
strange, but consists in drawins the ground plans from the 
projected construction of the vaults and is eminently ration- 
al. What end is it proposed to attain? to establish vaults on 
points of support. What is the principal object? The vault. 
The points of support are only the means. Roman constructors 
had already beeu led to derive the plans of their vaulted ed- 
ifices from the form and extent of those vaults themselves; 
but that principle was only general, and from the examination 
of a Roman plan of the late empire, one cannot always conclu- 
de that such a part had a tunnel vault, a croos vault or 4 
portion of a sphere, as each of these vaults could be placed 
indifferently on these plans in many cases. 
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It was not so in the 12 th century: the horizontal plan not 
only indicates the number and the form of the vaults, but ev- 
en their different members, transverse, side and diagonal ar- 
ches! and these members in turn determine the arrangement of 
vertical points of support, their relative heisht and diameter. 
from which one must conclude, that to trace definitely the s 
ground plan and proceed to the execution, it was necessary 
first of all to make a diasram of the vaults, of their heights 
and sprinsinss, to know accurately the dimensions and forms 
of the voussoirs of the different arches. The first Gothic co 
eonstructors so auickly became familiar with this method of 
takins all construction by its top in order to successively 
trace its bases, that they adopted it even in edifices not 
vaulted, but with floors or carpentry, they no longer found 
it bad, as we shall see later. 

The primary condition for establishins the plan of an edif- 
ice at the end of the 12 th century beins to know if it must 
be vaulted, it is then necessary when the number and directi- 
on of the arches of these vaults are known, to obtain the trm- 
ce of the sprinsinss on the capitals, for the trace of the s 
sprinsings will sive the form and dimensions of the abacuses 
of the capitals, the number, strength aud location of the ver- 
tical supports. 

Then assumisré the hall (27) havins to be vaulted, 39.4 ft. 
iu the clear and composed of bays 19.7 ft. between axes. Adop- 
tius the system of cross vaults crossed by a transverse arch 
accordins to the method of constructors at the end of the 12 
th century. It is necessary to trace the lower bed of the sp- 
Yingiass of the arches startins at A’B, and to know the width 
of the voussoirs. We admit that these voussoirs for a hall of 
that extent must have 1.3 ft. in width and height, we recogn- 
ize that at that epoch the different arches of the vault are 
turned with voussoirs similar in diameter and form. We also 
Tecognize that the side arches spring considerably hisher th- 
an the transverse and sroin arches, the little columns serv- 
ins to support them frequently exceeding the level of the di- 
agonal and transverse arches; that in tracings the bed of the 
impost of the transverse and diagonal arches, we must take i 
into account the passage of the little column supportins the 
Side arch, as we take account of the side arch itself. Let 
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(28) be the detail of the horizontal trace of the springins 
of the arch at B; at this point springs only a transverse and 
two side arches. Thése determine, for it is necessary for the 
transverse arch to separate from the side arches at its impo- 
st. Let A B be the face of the wall; the side arch usually mas 
a projection of half the width of the diagonal arch or of the 
transverse arch, when these two arches have similar sections, 
or half the diagonal arch when that and the transverse arch 
have different sections. In the present case, the side arch 
has a projection of 0.7 ft. from the face of the wall. At O 
we draw a line parallel to A B. The axis of the transverse 
arch being D #, points F and G beins taken each at 0.7 ft. 
from that axis, we draw the two parallels F I, G K, which ¢i- 
ve the width of the transverse arch. Laying off 1.4 ft. from 
F to I”, we have its depth between the extrados and intrados; 
we can then trace the proper section in the square F I’XK’G;: 
this is the lower bed of the impost. Hither the column bearings 
the side arch rises above the level of this bed as indicated 
at L, or as sometimes : happens, the side arch springs from 
the capital supporting the transverse arch: then layins from 
the axis D — 1.4 ft. on the line A B sives us the point M, a 
and we inscribe the section of the side arch in the rectangle 
EON M. It is understood that this side arch enters the wall 
a few inches. The lower bed of the impost being thus found, i 
it is necessary to trace the abacus of the capital, whose pro- 
‘file must form a projection around the imposts of ‘the arches. 
Tf the side arch rests on a column risins to its impost as m 
marked at L, the abacus P R 3S is returned square to die asai- 
nst the little column L of the side arch. If on the contrary, 
the section of the side arch descends to the capital of the 
transverse arch, the abacus takes the form P T V X on the hor- 
izontal plan. To trace the column beneath the capital in thei 
first case, from the apex R to the right ansle of the abacus 
we draw ankinenat 45° degrees; this line cuts the axis D & at 
the point 0, which is the centre of the column, and which is 
Siven a diameter, such that the projection of the abacus from 
the shaft of the column must be much Sreater than the radius 
of the column. Then there remains between the column and the 
Patel ofcthenmabl anspacés that is filled by a pilaster masked 
by the column and the little column of tke side arch. To trace 


| eb he 
-ogniisiage edt to sosit Ietnosiiod edd to iisde 
bos sexsvensit 8 ylno 2oiage doiog edad day pe 
eid tot yisecsosn ef di tot ,eniaiedeb egedT.eesoas i, 
-ogni efi te eedots eble odd mort etais¢se: od ps 
ead vileven doves ebie odd :iisw edd to 908d WBE REEFS 
ei¢ to 10 dome Isnobsib edt to débiw odd Bed: tornoksoetor 
.enoitose aslimie sved esiows ond sesdd nsdn , te 
dow sesevenstd edd bos Jedd sedw dow fs & sad Iles 
jo1s ebie edd ,easo Josgexg odd ol sencidose eastetibes 
O gA «lien oft to cost edd mort .t7 (40 to ne. peforg 6 
eetevensis eds To eixs ofT .f A od iolieasa eatl eyweab im 
ft V0 ds dose nedsd ated © bos % edntog) GG aadodydogs 
~iv doidw .3 9 .0 % efelfeisa ond edd mead Pripen se 
mori dt df To anived stow eetevensid edd: bn dt 2 
qezobesini bos eohsidxs efit neewied diqeb etiv 
0° F easope ont ol soivose seqord edd. 
eniused smefoo end wedsit .teoqmt oad To bed ge! 
bedeoibai es ed aide’ te Level edd svods: ecekeil : 
mort. seeivoe dois shite edd .ensoged’ t scosreniell 
mont Soivel nedd {dow seievensad edd outdaoqqee dadhasd! 
g <M dnieoq edd eu eovih JA enrlotis ao std BAL Goekeel 
efanedos1 edd oiidorws ebie eds do. notdoeer) edd, ogas 26 : 
Ifew edd eastne tote ofie sind Jaad boodershas abide 
i (bnwod ends gated dcoomt ods’ to bed r9nol ed? seede N 
-c1g seosw ,ledtose edt to guosds sid sostd od qusmeesen 
-gonoiws oft. to etacomi: edd. inves noitseho1g¢ sy mote, 
me #8 Feoamk: eyt o¢ Boieia omutoo s&s no eveor | a 
bens orb od -etenoe benisde1 ei & © 9 syosds: edd! 
auteqdnoo edd no MM .dow! ebie odd to 0 need 
98d to {etiges eft of ebusoseh dow shite ead” 
seit ead co X VT 9 mi0ot sad ested ewoeda odd 4a 
tedd ai Ietiqso edt dtsened. nauloo edd sosad oPes 
enosds eid to elons sabia odd ot F rege: odd moat 
ts FC eixe edd eduo enil eide -esenseb: PFD te 
ef doidw: bos: .amgloo eid to sadaso end se accena 
nord enosds edd to notvostorg edd ¢edd dove .redemedbo acneve 
euihsy edd nsdd asde018 comm ed dem aunloo edd: to) dtedevet 
sat bos omoloe sd¢ seevdsd enismer si)edd nodt) ot | 
Eodesm reteslia a yd bellit at dade oégevera Iienre 
sostd OT .dovs ebtacedd to nanloo eltdil edt) bane -amo le 


“\ 2 tains ets 


44 
the column beneath the capital in the second case, we take + 
the centre Y on the axis D #, so that the projection of the 
abacus from the face of the column may be much greater than 
its half diameter; then the capital forms a corbel or bracket, 
and is more concaved under the side arch than beneath the face 
oftthe transverse arch. 
| Note ~A-peAG. Ghuroh of Neste. 

Now take in Fis. 27 the impost A of the two side arches, + 
the two diasonla arches and one transverse arche Let A B be 
(28 bis) the face of the wall, C D the directrix of the tran- 
sverse arch, D # the directrix of the diagonal arch; we trace 
the projection of the side arch as above. The diagonal arches 
determine the transverse arch. On each side of the line D & 
we lan off 067 ft. and draw the two parallels F G, H I, which 
Sive us the width of the diasonal arch. Prom the point H, the 
intersection of the line 4 T with the axis © D on that line 
HI, we take 4.44 ft, i.e., a little more than the depth of 
voussoirs of the diagonal arch, and we draw the perpendicular 
I G, which gives us the face of the diasonal arch. In the rec- 
tangle F G HI we trace the proper section. At poth sides of 
the axis © D likewise taking 0.7 ft., we draw the two parall- 
els KL, MN. From the point H layins off 1.4 ft. on the axis 
CD from H to 0”, we draw a verpendicular L N to that axis, 
which sives us the face of the transverse arch: we inscribe 
its section. At P we assume that the column supportins the si 
Side arch extends above the imposts of the diagonal and trans- 
verse arches as before, that the section of the side arch ext- 
ends vertically to the abacussof the capital. To trace this 
side arch in the last case, we take on the line AB 1.4 fit. f 
from the point M to @, and from the point @ erectins a perpen- 
dicular to the line A B, we have the rectangle circumscribins 
the section of the side arch; the abacuses of the capitals a 
are traced parallel to the faces of the arches as shown byyoni 
our Figure. From the angles G and L by drawing lines at 45° 
degrees, we cut the axis D # at 0, which is the centre of the 
little column supportins the diagonal arch, and the axes C D 
at 3, the centre of the column for the transverse arch; we t 
trace these columns according to the rule established before. 
Behiud these detached columns are drawn the returns of the p 
Pilasters that strensthen the pier; then the side arch 2 sta- 
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starts at the face of these pilasters bearing capitals like 
the columns. 

Frequently tne side arches do descend to the abacuses of 
the capitals of the Sresat arches, and only have a little sup- 
porting column; they spring from a little column set on the 
lateral projection of the abacus, as indicated by Fis. 29 in 
plan and perspective. Then the abacuses of the lateral shafts 
A were cut so that their oblique face C D, perpendicular to 
the directrix 3 of the diasonal arches, was divided into two 
equal parts by that directrix. 

Still it must be recognized, that the constructors only sr- 
adually decided to accent the form, the direction and the mem- 
bers of the vaults on the sround plan. They retained for some 
time the cylindrical piers in the ground story, tracius the 
plan required by the vaults only om the abacuses of the capi- 
tals of these piers. What preoccupied them from the end of t 
the 12 th century was the rigorous observation of a principle, 
which until then had motebeen imperatively accepted. This prin- 
ciple was that of the eauilibrium of forces substituted for 
the principle of inert stability, so well applied by the Rom- 
aus, and that the Romanesaus constructors vainly endeavored 
to retain in their sreat vaulted edifices composed of several 
aisles. Recosnizins the impossibility of giving to detached 
piers a sufficient bearins ts resist the thrust of the vaults; 
the constrictors of the 12 th centurw took a frank part; they 
sought their means of resistance elsewhere. They no lonser 4d 
desired to accept the detached piers, except only as points of 
Support maintained vertically, not by their own areas, but by 
the laws of equilibrium. [It was then ouly important that they 
had sufficient strensth to resist the vertical pressure. How- 
éver, even when a principle is adopted, there are for a cert- 
ain time in its applications, indecisions and experiments; men 
never free themselves on the morrow from the traditions of t 
today. Findins the cross vaslt on a square plan crossed by a 
transverse arch, the constructors sousht again points spaced 
at alternate bays, more stable because of the principal thrus- 
ts. Iudeed iu Fis. 27, the points A receive the load aud res- 
ist the thrust of a transverse and of two diasonal arches, w 
while the points B only receive the load and resist the thru- 
St of a transverse arch. This system of construction of vaults, 
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adopted durins the second half of the 12 th century, led the 
constructors to erect at the points A piers stronger than at 
the points B, then to sive tosthe voussoirs of the transverse 
arches restins at A greater width and depth, than those siven 
to the secondary arches; for in the primitive Cothic vaults, 
it is to be noted, as we have already stated, that the vouss- 
irs of all the arches senerally exhibit the same sections. 

The pointed arch was so much required by the necessity for 
diminishins the thrusts of of resisting the loads, that we see 
in primitive Gothic structures, these arches are only adopta 
for the transverse arches and the lower archivolts, while the 
round arch is retained for the window openings, for arcades 
of galleries and even for sidi arches, that carry only a small 
load or have only a small span. At the cathedral of Noyon, w 
whose primitive vaults must have been erected about 1160, ‘the 
side arches of that epoch are round. At the cathedral of Sens, 
built about the same times, the side arches are round, while 
the archivolts and transverse arches are pointed. It is the 
same in the choir of the abbey church of Vewelay, erected at 
the end of the 12 th centurg; the side arches are round. In © 
these edifices and especially at Sens, under the thrusts aid 
combined Loads, “of the Sroin and transverse arches, the piers 
present a very considerable horizontal section compared to a 
cluster of little ensgased columns: while under the load of t 
the transverse arch alone the piers consist of twin cylindri- 
cal columns set perpendicular to the axis of the nave. At No- 
yon the intermediate trassverse arches rested on a single col- 
umn before the rebuilding of the vaults. But the nave of the 
cathedral of Sens is much wider than that of the cathedral of 
Noyon, and the construction is stronger at all points. ‘That a 
arrausement of the vaults, comprisius two bays aud carryius 
the thrusts and principal loads to the alteryate piers, oridl- 
nally allowed the constructors to place flying buttresses only 
at these principal piers. It is probable that at the cathedral 
of Sens this was formerly the method adepted’ perhaps it was 
the same at the cathedral of Noyon as at that of Paris. But 
these edifices having been more or less rebuilt in the 13 th 
century, it is impossible to affirm anything in that respect. 
What can be certain, is that at the end of the 12 th century 
the constructors had only adopted the flyins buttress in des- 
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despair, that they sousht to avoid this as much as possible, 
that they mistrusted this means, whose advantases and strens- 
th they had not been able to appreciate yet: that they redgar- 
ded it as only an auxiliary, a last resource often applied a 
afterwards, and when they had recosnized that they could not 
omit it. The best proof of this that we can Sive is, that some 
years later, the architects having subjected their system of 
vaults to the system of eauilibrium, opposed flying buttress- 
es ts the thrusts of vaults, which either were without them 
or had them only in part, and removed the flying buttresses 
of the 12 th century, probably badly placed or insufficient, 
to replace them by new and well combined buttresses with resa- 
rd to resistance or pressure. 

Note 1.9.49. These waults were redurts in the 12 th century 
over the Sreot nove, Leaging the oriarltiwe side arches in place. 

Note 2ep.-49. These siae arches were raised ot the end of + 

the AZ th century, 3S Woy STILL be seen Vn the bays of the Oo 
APSSe ) 

Before proceedins farther, it is necessary for us to explain 
to our readers the procedures in construction, the nature and 
dimensions of the materials employed. We saw at the besinnins 
of this Article how the vrimitive Romanesoue constructors bu- 
ilt their masonrw, composed of concrete comprised between fa- 
cings of cut stone or vointed rubble. The constructors of the 
42 th century made some modifications of these promary methods. 
Buildins edifices of sreater extent and much hisher than those 
of the Romanesque period, seekins to diminish the thickness of 
the internal supports and the walls, on the one hand it was 
necessary for them to find a method of construction more hon- 
oseneous and more resistant; on the other in monuments alrea- 
dy of sreat height, to avoid the cost of labor, that the hois- 
ting of materials of large volume would have occasioned. There- 
fore they renounced the use of masonry of large blocks (except 

“dnrparticular cases or in some exceptional edifices), and th- 

ey preferred construction of small materials, retaining well 
pointed rabble rather than cut stone. 

As much as possible, the sreater part of the stones then e 
employed, forming facings, voussoirs and archivolts, of trans - 
verse and diasonal arches, are of sufficiently small dimensi- 

Ons to be carried up on 2 man’s back and set by a mason like 
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our ordinary rubble. The method beins adopted, this small ma- 
sonry is very well executed and judiciously combined; it is 

a mean between the Roman construction with sreat masonry and 
that of concrete faced with bricks or rubble. In adoptins sm- 
all masonry for sreat edifices, the constructors of the 12 th 
century had too much sense to set these lower courses of lit- 
tle width with dry joints, like certain Roman structures, on 


the contrerw they separated these courses by beds and joints 


of mortar (0.4 to 0.8 in. thick), for these joints to form a . 
connection between the internal mass and the facinss. This was 
the Roman method, and it is sood. One will indeed understand, 
that if (30) courses with dry joints are set “before a mass of 
rubble and mortar, the mass tendins to settle by the dryius 

of the mortar under the load, and the stone courses set dry 

on each other not beins able to diminish in volume, these will 


form a vertical rupture A B behind the facings, which will mt 


delay fallins. But if (30 bis) we have taken care to leave b 
between each course of stone a thick bed of mortar, this bed 
is connected with the mass and will not only retain the stone 
courses, but asain it will permit them to settle eoually with 
the settlement of the internal concrete. 7 

The primitive Roman constructors, particularly iu provinces 
where may be vrocured larse blocks of hard stone, as lu, Burs- 
undy, Franche-comte and Alsace, on the Saone and the Rhone, 
have fotifailsd to imitate Roman masonry by settins wide and 
high slabs with dry joints before the concrete; but they also 
paid dear for this desire of making their construction other 
than it was. In most of these edifices appeared ruptures bet- 
weeni the facings aud the concrete, longitudinal cracks, that 
Occasioned in nearly all buildinss at least serious disorders 
and frequently ruin. These effects were the more frequent am 
dangerous, as the edifices were hisher. Retter advised and t 
taught by experience, the architects of the 12 th centurw, as 
much by reason of economy and facility in execution, as to w- 
avoid this lack of homoseneity of the facings and the mass, 4 


adopted construction by very low courses separated by thick 
Beds of mortar. These beds not alone had the advantases of s 


Settling and connectins the facings to the mass; made of mor- 
tar of fat lime, they hardened ounteyslowly, and awaitins per- 


fect hardness, the construction had time to settle, to suffer 
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some deformations, without causing ruptures in the masonry. 

The edifices erected from 1140 to 1200 in Tle-de-France, R 
Beauvoisois, Soissonais, Picardy, Champagne and Normandy, ha- 
ve such small masonry, that it is not surprisins; for these 
edifices are already vast, complex in structure and yet very. 
light. To use cut rubble in such structures as the principal 
material was great boldness; to succeed was the work of very | 
skilful men. If we examine with care the masonry of the parts 
belonsins to the 12 th century on the cathedralsoof'Noyon, Ss 
Senlis, and of a great number of churches of Oise, Seine, Se- 
ine-et-Oise, Seine-et-Marne, Marne, Seine-Inferieure, ete, 
we are surprised that the constructors should have dared to 
build monuments of very sreat height and very lisht withtmat- 
erials appearins so weak, yet the stability of these edifices 
has lons been assured, and if some of them have suffered vis- 
ible changes, this nearly always refers to particular accide- 
nts, such as fire, lack of maintenance, or of loads added la- 
ter. Of all these monuments, one of the most perfect and best 
preserved is the cathedral of Noyon, built 1150 to 1190. Bxc- 
ept the little columns, tne Sreat capitals, the imposts afides 
some exceptional pieces, the entire structure is really comp- 
osed only of rubble of small resistance. 

An idea of this construction will be received from our Fis. 
31, that Sives a part of the internal twin bays of the nave. 
The little detached columns of the gallery in the second sto- 
ry, those of the little upper triforium and those separating 
the high windows, are monolithic and of hard stone set on end. 
As for the small triple columns A, that before the reconstruc- 
tion of the vaults in the 13 th century received the transver- 
se arch of the intersection of the diasonal and side arches, 
they are composed of great blocks set on edse, retained by T 
cramps at certain distances. But these little columns were s 
Set after the structure had settled, and since they are only 
&@ decoration and support nothing, the course of the capitals 
and the imposts whose ends engage in the masonry suffice to 
Support the voussoirs of this transverse arch. We have indica- 
ted at B the sprinsins of the old diagonal arches of the sre- 
at vaults, and at C the side arch behind the diagonal arches. 
One will note that here as in most churches built at that ep- 
ch in the provinces adjoining Tle-de-France, notably in Reau- 
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Beauvoisois, the piers that support the imposts of the diasgm- 
al and transverse arches are much stronger than those suppor- 
tins only the interdédiate transverse arch. In other terms, 
(see plan), the piers B consist of a cluster of columns, whi- 
le the intermediate piers = are only cylindrical columns in 
the sround story surmounted by the cluster - of little célun- 
ns. The extreme lightness of such construction, the facility 
for cuttins,2raisinsiand setting all the materials composins 
it, explains how, even with weak resources, men could thins of 
buildings edifices of great extent and very much elevated from 
the Sround. Today that we have adopted the custom of employing 
enormous masses of sreat blocks of stone in our least import- 
ant edifices, of using forces ten times as strong as necessary, 
we would not dare to undertake to build a cathedral of the d 
dimensions of that of Noyon with materials apparently so weax, 
and we should spend fabulous sums to execute what one could do 
in the 12 th century with comparatively minimum resources. We 
find these structures expensive, because we are not willins 
to employ the procedures then in use. Yet the cathedral of N 
Noyon is standins after sevey centuries, and for a little pro- 
per maintenance it can endure still for five hundred years; 
now twelve hundred years seem to us to be a reasonable durat- 
ion for an edifice, the sgreat sotial revolutions to which hu- 
manity is subject takins care to destroy them, if they are b 
built to last longer. 

Besides the advantases of economy, of facility in providing 
materials and of execution, constructions of small materials 
further perfectly suited the system adopted by the architects 
of the 12 th century. Those light structures producing in plan 
On the sgroundeansarea of solids of small extent with regard to 
that of the voids, subject to obligue vressures and the laws 
of equilibrium replacing the Roman laws of inert stability, 
required in all the members composins them a certain elastic- 
ity. Where the constructors were less permeated by the new p 
Principles then adopted, and sought to reproduce the forms, t 
that the lay artists of the 12 th century had adopted, without 
accurately knowins the reason for employing materials of sreat 
dimensions, there were produced in the structures such ruptu- 
Tes, that equilibrium was sonn destroyed. {If the arches were 
hot perfectly independent of each other’ if at one point had 
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peen placed materials of hish layers, and if beside them this 
construction was only built of stones of sfall size, the parts 
too rigid, too much bonded with the mass, or too heavy, pres- 
ented a resistance with no result other than to cause ruptur- 
es and cracks; the too solid parts of the structure crushed 
or dragged over the weak parts. jet us asain observe, that in 
the monuments the piers of small horizontal section received 
the entire load, and that even by reason of the small area of 
their bearings, they must settle much more than the walls, for 
example, which supported nothings, since they were even relie- 
ved of the weisht of the roofs and upper masonry by the side 
arches. If in this system there is a complete stability of + 
the loaded parts of the fillings, the enclosures afdinralls, 
that are notcldaded, it is necessary for a rupture to occur. 
put on the contrary, if constructors have taken care that all 
loaded parts retain an independent function, they can move a 
and settle freely: if the accessory parts of only enclosures 
independent of the effects of pressure or thrust, these rupt- 
ures cannot occur, and the disconnections favor the duration 
of the construction instead of beins injurious to it. 

The Romans only ovposet passive resistances to thrusts, but 
had accepted fully this principle of disconnection, of freedn 
of parts loaded by vaulted construction and those not so load- 
ed. The Sreat halls of the antioue baths are masterpieces in 
that kind of combination. The entire system consists of piers 
Sapportins vaults, the walls are merely enclosures built aft- 
erwards, that could be removed without injurins in any wise 
the stability of the general framework of the structure. The- 
se are very natural and simple principles; why not always puty 
them in practice? Gothic constructors carried these principles 
much farther than the Romans had done, because as we have sa- 
id many: times, they had adopted a system of construction in 
Which every force is active, and where there are no inert re- 


Sistances actingScbyetheir compact mass, as in Roman construction. 


The constructors of the 12 th century, in erectins their s 
Sreat edifices on plans, where the solids covered little area, 
ind with light materials; in opposins to objiaue thrusts act- 
ive resistances instead of passive obstacles, were not lons 
in perceiving, that it was always necessary to find somewhere 
‘this inert stability. Tf they built flying buttresses asainst 
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the surfaces of vaults at the points of their thrusts, these 
flying buttresses must find an immovable bearing, to effecti- 
vely fulfil their part; that bearins was the external buttress, 
a sort of pier erected outside the edifice, on which were re- 
solved all thrusts. To sive these buttresses a horizontal se- 
tion sufficiently large to preserve the immobility of their 
mass at ausreat heisht, was to encumber the exteriors of the 
edifices by heavy masonry interceptins atr and lisht, and wh- 
ich became very costly. gonstructors no longer had the recipe 
of thése Roman mortars, the principal agent of their sreat s 
structures; that piers that they could have built would not 
have had the necessary cohesion. It was then necessary to find 
the means of substitutins for the passive resistance of the 
Roman points of support, a force equally vowerful but derived 
from a different principle. This means was ts load the points 
of support destined to resist the thrusts until they had att- 
ained sufficient weight to resist the action of those thrusts. 
It is not necessary to be a constructor to know that a prism- 
atic or cylindrical pier, composed of superposed courses and 
With a heisnt more than 12 times its diameter, cannot be main- 
tained standing, if it is not loaded on its top. That law of 
Statics beins well known, the Cothic architects believed that 
they had found the means of erectins edifices, whose points 
of support might be slender, on condition of loadings them w 
with a weight capable of renderins them sufficiently rigid to 
resist oblique and opposins thrusts. 

Indeed, assame a pier A B (32) subject to two oblique thrus- 
ts CD, BF, opposed and acting at different heights; the sr- 
eater thrust C D being = 10 and & F = 4. If we load the top 
Bof the pier with a weight = 12, not only is the thrust C D 
nheatralized, but for a stronser reason also & F, and the pier 
Will remain vertical. Not beins able to load the piers of na- 
ves with a weisnt sufficiently sreat to neutralize the thru- 
Sts of the sreat vaults, the constructors resolved to oppose 
to the thrust C D a flying buttress G. Hence the weisht B O 
increased by the pressure © D becoming = 15, for example, the 
thrust = F is neutralized. If the flyins buttress G opposes 
this obliaue thrust C D by .n equal resistance, and complete- 

ly neutraiizes it, the thrust © D becomes a vertical action 
On the pier A B, and there is only the need t6 support the 
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obliague action of the flyins buttres on the external buttress. 
Now if that external force itself = 8, it is not increased by 
the total amount of the thrust C D, but only by a small part 
of that thrust, it is 10 or perhaps 12 in certain cases. The 
exteroal buttress 4 already opoosins by its own mass a resis- 
tance = 8, it will suffice to load it by the weight K = 5, to 
maintain the general eouilibrium of the structure. 

We shall refrain from solving these ouestions of eauilibri- 
um by alsebraic formalas, that practice continually modjfies, 
because of the nature of the materials employed, their height 
of courses, quality of mortar, resistance of the Sround, the 
action of external forces, the more or less care taken in the 
construction. Wormulas are sood for showings the knowledge of 
their maker; they are almost useless to the practician; he a 
allows himself to be directed by his instinct, experience, o 
observation and that feeling innate in every constructor, that 
indicates to him what is necessary to do in each particular 
case. We do not hope to make constructors of those to whom n 
nature has refused that auality, but to develop the instincts 
of those possessing it. Good sense and reason are not taught, 
but one may learn to use the one and listen to the other. 

The study of Gothic construction is useful, because itehas 

Meteadopted those absolute formulas, always neglected in the 
execution by the practician, whose least danger is to cause 
error to be accorded the confidence, that alone should be ins- 
pired by facts. 

If Gothic construction be not isub ject to absolute formulas, 
it is the slave of certain principles. All its efforts and i 
its perfectins tend to convert these principles into laws, 

and it obtains as a result eauilibrium; compressile forces o 
opposed to forces of tension; stability obtained by loads re- 
ducing the various oblique forces to vertical loads; as a re- 
Bult is the reduction of the horizontal sections of the points 
of support: such aretthe princioles, and these are still those 
of true modern construction; we do not sveak of that blindly 
Seekins to reproduce edifices erected in conditions foreign 

to our civilization and our needs; but of thé construction re- 
Quired by our modern needs, or state of so¢iety. Tf Gothic ec 
constructors had had ab their command cast iron in large mas- 
ses, they would have enthusiastically taken possession of this 
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means Of obtaining points of support as slender and as risid 
as possible, and perhaps they would have employed it with mo- 
re skill than we do. All their efforts tend to equilibrate f 
forces, and to only regard points of support farteer as posts 
maintained vertical, not by their own sections, but by the c 
complete neutralization of all obliouwe forces actins on them. 
Do we act differently in our private structures, in our great 
establishments of public utility? where the reouirements are 
so imperious, that they silence the routine of instruction? 
And if a fact should surprise us, is it not toszsee today in 
the same city the erection of houses, markets, railway stati- 
ons, warehouses, supported on columns and covering larse are- 
as, leaving to the solids a section scarcely appreciable, and 
at the same time edifices in which stone accumulates in prof- 
usion blocks piled on blocks for coverings relatively small a 
areas, only supportins floors exertins no oblioue pressure? 
Do not these facts indicate, that architecture is out of the 
path traced for it by our needs and owr modern ensineerizs? 
That it seeks to protest vainly against these needs and this 
ensgineerins? That the time is not distant when the public, 
oppressed by an art that claims to free itself from its tenden- 
cies under the oretext of maintainins classical traditions, 
for which it cares little, will class the architect amon¢s ar- 
chaeolosists, sood for enriching our museums and libraries w 
with their learned compilations, and to amuse some assemblies 
With their sterile discussions? Now we repeat, that Gothic an- 
Struction, in spite of its defects, errors, and research, and 
perhavs because of all that, is an eminently useful study; it 
is the surest initiation into this modern art, which does not 
exist and seeks its way, because it establishes the true prin- 
Ciples to which we must asain submit ourselves today, because 
it broke with antioue traditions and is fertile in application. 
it is of little importance that a turret is covered by ornan- 
€nts not in the taste of a certain school, if this turret has 
& reason for existence, if its function be necessary, if it 
allows us to occupy less space on the public way. It is of l 
little importance that the pointed arch shocks the eyes of the 
exclusive partisans of antiauity, if this arch be more stable 
and more resistant than the round arch, and saves us a consid- 
rable volume of stone. It imports little that a column has 
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twenty or thirty diameters in height, if this column serves 
to ca ry our vault or floor. In an art entirely of convention 
and reasoning, the beautiful is not eternally fixed to a sin- 
gle form; it can always be where the form is only the expores- 
sion of ef the need fulfilled, of the judicious use of the ¢ 
given material. Because the multitude sees in Gothic architec- 
ture only its ornament, and that ornament is no lonser of our 
time, is this a proof that the construction of these edifices 
cannot find its apolications? It would be just as well to as- 
sert that a treatise on Sseometry would be worthless because 
printed in Gothic characters, and that students reading in t 
that book, that ansles opposed at the vertex a@fe equal to e 
each other,” only learn nonsense and are misled. Now if we oo 
could teach seometry with books printed yesterday, and could 
do the same for construction, it is necessary to seek the pr- 
inciples where they are traced in the monuments, and this bo- 
ok of stone, however strange its types or its style, is worth 
indeed as much as another in reality, as well as for the tho- 
usht that dicatated it. 

In no other architecture do we find those ingenious and prac- 
tical means of solvins the numerous difficulties, that surro- 
Ound the constructor livins in the midst of a society, whose 
needs are excessively complex. Gothic construction is not like 
antioue construction entirely in one piece, absolute in its 
means. it is flexible, free &ndwsearchens like the modern sw- 
rit; its principles allow the application of all materials f 
furnisned by nature or industry, accordins to their proper a 
qualities; it is never stopped by a difficulty and is ingeni- 
ous; this word says everything. Gothic constructors are subtle, 
ardent and indefatigable workers, reasoners, full of resources, 
never stoppins, free in their procedures, desorins to posses s 
hovelties, all qualities or defects that place them at the h 
head of modern civilization. Those constructors are no longer 
monks subject to rule or tradition; they are laymen that anal- 
yze everything, and recognize no law but reasonins. Their fac- 
ulty of reasoning scarcely stops before natural laws, and if 
they are compelled to accept these, it is to conauer them by 
Opposing them to each other. If that is a defect, is it fitt- 
ing for us to reproach them with it? . 

We shall indeed be pardoned for this disression: it is nec- 
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necessary to make understood the sense of the constructédonsodf 
which we shall present numerous examples. Knowins’ the tenden- 
cies, the independent minds of Gothic constructors, their pa- 
tient labors an the midst of a society scarcely commencing to 
be formed, our readers will better appreciate their efforts, 
and the feeling that produced them. Perhaps like us, they will 
find im those bold innovators, bold modern engineering; distr - 
acted but not suffocated by routine and prejudices of the sp- 
irit of the system, by exclusive doctrines. 

In cOmmencins this Article, we have seen that if Roman con- 
struction if in all parts excellent, wise and coordinated, 1 
like the social constitution of that people, once discovered 
it marched safely in the same path, invariably followins the 
same laws and employing the same means of execution until the 
end of the late empire. That was good, admirable, but it could 
not be transformed. The principal force of the Roman people 
was to preserve its social constitution in spite of the most 
evident symptoms of dissolution. Its architecture proceeded 
Similarly; one sees under the last pagan emperors that the e 
execution degenerates as well as taste: but the construction 
‘Pemains the same, the Roman edifice is always Roman. @xcept 
the spherical vault on pendentives which belongs to Byzantiun, 
when the Roman empire nears its end, there is no prosress, no 
transformation nor effort. The Romans built as bees make the- 
ir cells; that is marvellous; but the hives of today are fil=- 
led just like the hives of the time of Noah. Give to the arch- 
itects of the baths of Titus cast iron, urousht iron, sheet 
iron, wood and slass, and require them to make a hall, and th- 
ey would say to us that they could construct nothins with th- 
@se materials. modern engineering is different: require it to 
erect a hall op 66 ft. span with pasteboard, and it would not 
tell you, that the thins is impossible: it would experiment 
and envent means to sive risidity to pasteboard, and we can be 
assured that it would erect the hall. 

The Roman traces the plan of his edifice with sreat judsmen t; 
he takes the foundations necessary and vroceeds with assurance; 
AO anxiety during the execution; he is certain of the result 
foreseen in advance, as he has taken all required precautions, 
and he raises his structure with Security, nothins beins able 
‘to oppose his projects: he has known how to avoid all contin- 
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contingencies, and sleeps tranauilly while his edifice rises 
on its immovable foundations. What is further lacking to him? 
‘Place? He takes it. Materials? He finds them everywhere? if 
nature refuses them, he makes them. Men, transportation, mon- 
ey? He is master of the world. The Roman is a superhuman bei- 
ns; he has somethins of the measured greatness assisned to 
the Deity; nothings can restrict his power. He builds as he 
wishes, at the place he chooses, by the aid of men blindly 
subject to him. Wny should he create at pleasure difficulties 
for himself? Why invent machines adapted to raise the waters 
of rivers to 4 great heisht, since he can seek théir sources 
in the mountains and brings them into the city by a natural s 
slope across vast plains? Why strusgsle against the resular o 
order of thinss of this world, since this worid, men and thi- 
ngs are his? 

The error of the first times of the middle ages was to bel- 
ieve, that in the state of anarchy into which society had fal- 
len, one could do asain what the Romans hadddone. Thus while 
that epoch of transition followed the traces of Roman tradit- 
ions, what lack of power and poverty! But there soon arose 
the spirit of modern society, to this vain desire to revive 
adead civilization succeéds antagonism between men, a struds- 
le against the material. Society is subdivided, the individu- 
al is responsible, all authority is contested, because all 
powers neutralize each other, combat and are victorious in t 
turn. Ben discuss, seek and hope. Amons the remains of antia- 
uity, it is not the arts that are exhumed, but vohilosopnhy and 
the knowledse of thinss. Already in the 12 th century, to Gr- 
eek philosophers the select minds went to seek their arms. th 
Then this society, still so imperfect and miserable, is in t 
the true path; its instincts serve it well; it takes from the 
femains of the past what can enlishten it and make it advance 
forward. The clersy vainly struggled against these tendencies: 
in spite of all the power at the disposal of cherical feudal- 
ism, it was itself carried away by the movement; it daily saw 
born around it the spirit of examination, discussion and crit- 
icism. Besides at that epoch, everythings to weaken one power 
is supported by a rival power. The national senius skilfully 
profits by this rivalrw; it forms and emboldens itself; alwa- 
YS materially dominated, it makes itself morally independent, 
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pursues its own course throush the strugdles of all these pow- 
ers, still too little enlightened to require from the intelli- 
gent multitude that arises, anything but material submission. 
Wany others before us have said with more authority, that the 
political history of sreat powers, such as formerly whs made, 
presents but-a narrow side of the history of nations; illust- 
rious authors in our time hav shown, that one cannot know the 
life of tee people, their developments, the causes of their t 
transformation and of their progress, only by seekins in the- 
ir onw bosoms. Rut what has not yet been made is the history 
of those live, active and intelligent persons, strangers to 
politics, war and traffic; who about the middle of the middle 
ages assumed such a sreat part in the country of those art- 
ists or artisans, if one prefers, formed into suilds; obtain- 
ing privileges extended by the need of the services rendered 
by them; laborins in silence, no longer beneath the vaults 
of cloisters but in the workshops; selling their material la- 
bor, but retaining their independent ind inventive senius; ie 
keepins closely united and marchins tosether toward progress, 
in the midst of society that used their intelligence and their 
hands, without understandings the liberal spirit that animated 
then. 

Let others understand a task merely traced here by us; it 
is fine and made to arouse sympathy» it embraces questions of 
the highest order; it will perhaps illuminate certain problens 
set in our days, and that occupy not without cause cleaesisgh- 
ted minds. To know well the past, we believe is the best means 
of preparins for the future, and of alicclasses of society, 
that whose ideas, tendencies and tastes vary least, is certa- 
inly the working class, that produces. In France this class 
demands something more than its daily bread; it requires the 
Satisfaction of its self-love: it demands the preservation of 
its individuality: it desires difficulties to be solved, for 
its intelligence is still more active than its hands. If nec- 
essary to occupy it materially, it is also necessary to occu- 
py it morally; it desires to understand what it does, why it 
does so, aud that men are grateful ts it for what it has done. 
‘All admit that this spirit prevails amons our soldiers and en - 
ensures their success, they why not recognize that it is in 
Our artisans? To speak only of buildings, workmanship has dec- 
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declined amons us during epochs in which men have claimed to 
subject individual labor to some classical rules established 
by an absolute power. Now when workmanship declines, social 
erises are scarcely be be expected in France. Of all industr- 
ies, that of buildins certainly occupies the greatest number 
of men, and demands from each a very high desree of intellis- 
ence. Masons, stonecutters, lime-burners, carpenters, joiners, 
iron smiths, roofers, painters, sculpturs, cabinet+makers, up- 
holsterers, and the subdivisions of these various trades form 
single direction, very much disposed to submit to it and even 
to aid it when enlishtened, but soon without discipline when 
that direction is opposed to its own senius. Our workmen and 
artisans only listen to and follow those, who can tell where 
they are goins and what they want. Why is always in their mo- 
uths or in their eyes! there is no need for remaining lons in 
the midst of workmen on buwildinss to learn with what sarcast- 
ic indifference they work on thinss, whose reason for existe- 
nce they do not understand, and with what attention they exe- 
cute works whose public utility they see. A stonecutter does 
not dress with the same care the block of stone, that he knows 
Will be concealed in a mass, such as he will dewote to cuttins 
@ stone to be seen, whose useful function is known to him. W- 
ery request of the master of the work can effect nothins ada- 
inst this feelings. Tt is perhaps an evil, but it is a fact 
easily proved in the work-yards. Appearance is the common we- 
akness in France’ not beins able to conquer it, it must be u 
utilized. Some desire us to be Latins, perhaps by lansuase; 
we are nowise so in manners and tastes, character and senius, 
no more today than in the 12 th century. Cooperation in a com- 
mon work is active, devoted and intelligent in France, when 
‘One knows that this cooperatiou, however will conseauently a 
appear to be appreciated. it is weak, idle and careless, when 
it is supposed to be lost in the sgeneral mass. We bes our re- 
aders to become permeated with this natural spirit, too lons 
disregarded, in order to better understand the sense of the 
examples, that we shall successively place before their eyes. 

To become familiar with an art whose resources and practic- 
al means have been forgotten, it is first necessary to enter 
into the spirit and intimate feelings of those to whom that 
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art belongs. Then all is naturally deduced, all belonds tose- 
ther ind the aim clearly appears. Further we do not pretend to 
conceal any of the faults of the systems presented: this is 
not a plea in favor of Gothic construction that we make, it 

is a simple statement of the principles and their conseauenc- 
es. If we are well understood, there is not an intelligent a 
architect, that after having read our work with some care will 


not recosnize the uselessness, to say no more, of imitations 
of Gothic art, buat who will not also understand the benefit 


he can derive from the serious study of that art, the innumer- 
able resources offered by that study, so intimately connected 
with our Ssenius.. 

We shall continue the examination of the great religious st 


structures, first because they are the most important, then 


because they rapidly develop at the end of the 12 th century, 
and because the principles by which those edifices arise are 
applicable to all other construction. We now know the succes- 
Sive phases by which the construction of vaulted edifices must 
have passed from the Roman to the Gothic system, in other wor- 


ds, from the system of vassive resistances to the system of 


active resistances. Hrom 1150 to 1200 were built in the royal 
domain, in Beauvoisois and Champagne, the sreat churches of 


Notre Dame of Paris, Mantes, Senlis, Noyon, S. Remy of Rheims 


(choir), Sens and Notre Dame of Chalons-sur-yarne, all after 
the new principles adopted by the lay school of that epoch, 
all havins retained perfect stability in their principal works. 


VOUTES. Vaults. : 
In all things experience and practice precedes theory, the 
fact precedes the law; but when the law is known, it serves 
to explain the fact. One observes that all bodies have weight 


and that a force attracts them toward the centre of the slobe.. 


Wen still knew nothins of the weight of the atmosphere, of t 
the force of attraction, of the form of the earth; they only 
knew that every heavy body, if left to itself, was attracted 
vertically toward the sSround. From the observation of the fact 


€re deduced precepts, whether the principles are ture or false, 


that changes nothing in the nature of the @act nor in its re- 
Cosnized effects. The constructors of the 12 th century had 


Rot defined the laws #6 which are subject the voussoirs of t 
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an arch, vizz-- their weight and the reactions of the dajoin- 
ing voussoirs. We know know by theory, that if one seeks on 
each bed the point of the passage of the resultant of the pr- 
essures exerted there, and ihat if one passes a line through 
all these points, a curve is determined, called the curve of 
pressure. We also discover by the aid of alsebraic calculati- 
ons, that if the equilibrium of the voussoirs of an arch is 
to be perfect, it is necessary that this curve of pressure, 
whose first element at the keystone is horizontal if the arch 
be semicircular, must not pass outside the lines of the intra- 
dos and extrados of that arch. This curve of pressure’ extended 
below that arch, when it is supported on piers, determines w 
what is called the thrust, then the more the arch approaches 
in elevation the horizontal line, the more the thrust differs 
from a vertical; the more the arch varies from the horizontal 
line, the more the thrust approaches the vertical. Gothic con- 
structors only had the instinct for that theory. Perhaps they 
possessed some of those mechanical formulas, that one still 
finds indicated in the Renaissance authors, who have treated 
of these matters, and which they do not sive as discoveries 
of their time, but on the contrary as traditions oroper to fo 
follow. mor example, relatins!to the thrusts of arches, men 
still employed in the 16 th century a very simple seometric- 
al method for estimatins the strength tO be given to abutments. 

Here (32 bis) is that method; let an arch have the diameter 
AB, accordins to the nature of that arch what should be the 
thicknesssof the piers capable of resisting its thrust? We 4 
divide the semicircibar or pointed arch into three”equal parts 
ADC B; from the point B as centre describe a circular are 
with radius B CO. We prolons a line through the points C and B; 
its intersection Ff with the arc described from B as centre, 
Will sive the external face of the pier with a thickness eaual 
to G H. If we proceed in the same manner for pointed arches, 
always dividins them into three eaual parts, we shall obtain 
thinner piers, the more acute are these arches, as our figures 
Show. It is understood that this procedure is applicable only 
When the arches are placed on abutments of eoual heishts for 
these different arches, and which are not more than 1.5 times 
the diameter or span of these arches. It is probable that pri- 
‘Mitive Gothic architects had very simple rules for*ordinary 
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cases; but it is certain that they resorted to their juds- 
ment alone always, when they had to solve some new difficulty. 
As if they nad determined the laws of pressure of arches, they 
arranged to concentrate on the course of these lines the pres- 
sure of resistant materials, and thus conductins the thrusts 
from the summit of vaults to the Sround, they successively came 
to regard everythings outside as useless and subpressed it. 

We disire to be understood by all! we do not therefore res- 
trict ourselves to definitions. fet A B be the curve of pres- 
sure of the voussoirs, BC being the thrust: if the wall sup- 
portr a tunnel vault at the heisht F D, its thickness must pe 
CD. The entire oblique thrust of the vault acting at the po- 
int C, what is the use of the structural trian#le — DF? Now 
assume that we have a Gothic pointed cross vault (34); the re- 
Sultant of thesthree obliaue pressures B A, C A and D A in p 
plan combines in the line A #; in a line G H in the section. 
The feelins of the constructor indicatins to him the orincip- 
le, he will make all his masonry construction discharse: i.e., 
receding from the vertical support I 9, he will set a capital 
M, whose projection will meet the direction of the thrust G H. 
‘At O he willealso have a corbel and at I a discharging capit- 
@l, so as to bring as nearly as possible the axis P of the 1 
lower column to the point H, the point reached by the thrust 
G@#H. But beins forced in edifices with three aisles to leave 
this point H outside the axisoof the column, he only regards 
that as a moint of Support necessary to maintain vertical by 
equilibrium. He therefore neutralizes all lateral force by con- 
Structins the flyins buttress K. But one will object, why re- 
tain discharsins masonry from the moment that the thrust of 
the great vault is neutralized by the pressure of the flying 
buttress? There appears the acuteness of the constructor. That 
thrust G H is neutrailged but still exists; it is an opposed 
force, not supported. The flying buttress prevents the effects 
of the thrust; this is its sole function: it does not destroy 
the oblique force. Bo not forget that there exists a lower v 
Vault L, whose thrust can only affect the column P, and that 
this thrust can only be suppressed by the vertical load exert- 
ed by the construction from R to S, that this vertical load 
Will have the more force when it is increased by the thrust 
Of the great vault, and that the intersection of these two 
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vertical and oblique forces at S, a single point of the capi- 
tal, it will precisely come to abut the thrust exerted by L Ss. 
fo determine these forces by calculation would be merely lost 
labor, for these calculations must vary infinitely by reason 
of the heishts or voids, the thickness of the solids, the qu- 
ality of the materials, their resistance, the heights of cour- 
ses, ctc. But always human instinct, when it is sharpenéd, is 
more subtle than calculation; just as no machine, however per- 
fect, attains the delicacy of the nand and the certainty of 
the eye. In this case the feeling of the first Gothic constr- 
uctors served them well; for all naves elevated on cylindrical 
columns, arranged as indicated in our section (Fis. 34), are 
rarely deformed in a sensible manner: while most of those wh- 
ese piers are composed of sSroups of little ensased columns and 
Prise from the Sround, are bent more or less because of the +t 
thrust of the lower vaults. But we shall have occasion to re- 
turn to this later. 
This first point explained, we now come to the details of 

the execution; that is essential. Gothic construction voroceeds 
(af it be permitted to employ this comparison) from an orsgan- 
ic system much more complex than that of Roman construction. 
“So much worse,”say some, “that is a mark of inferiority.” “So 
much the better,” say others, “that is a proof of prosress.” 
progress or decadence, this is a fact that we must recognize 
and study. Already our Fis. 34 shows that the combination by 
means of which the thrusts of vaults are resisted in Gothic 
construction are nothins less than simple. Now all construct- 
ion proceedins from a complex principle involves a series of 
consequences, Bhat cannot be simple. Nothins is imperatively 
logical like a building erected by men reasoning on what they 
are doing; we shall soon recognize this. The choir of S. Remy 
of Rheims was rebuilt about 1160, at the time when was erect- 
ed that of the cathedral of Paris. This structure, very skil- 
fully conceived in its entirety, shows in its details only a 
series of experiments; which indicates a schol already advan- 
ced theoretically, but very little experienced in construction. 
The principles of balance and of equilibrium, that we have w- 
aced above, are applied here with rigor; but evidently workmen 
and foremen were lacking to those first Gothic architects: th 
they had neither had time nor means for training skilful work- 
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workmen; they were not understood. At most, the choir of &. 
Remy of Rheims must with reason aroui:e the admiration of the 
constructors of the end of the 12 th century, for the methods 
adopted there are followed in Ghampasne at that epoch, notab- 
ly in the rebuilding of the choir of church of Notre Dame of 
‘Ghalons-sur-Marne. 
nut let us first briefly trace the history of that charmins 

edifice. The church of chalons-sur-marne was built during the 
first years of the 12 th century; it was then composed of an 
nave with side aisles, the nave was probably covered by carp- 
entry restins on transverse arches, like many churches of tht 
epoch and of Champasne, the side aisles were vaulted by means 
of transverse arches separatins Roman cross vaults. The choir 
was composed of an apse without side aisles and with two sau- 
are chapels openings into the transepts beneath two towers, 1 
like the cathhdral of the same city. About the end of the 12 
th century (although this monument was erected under excelle- 
nt conditions, and nothings causes the supposition that it had 
suffered), these arrangements were no longer in harmony with 
the idéas of the time} vaulted naves were then desired, side 
aisles and radiatins chapels around the sanctuary. This church 
was then subjected to a complete rebuilding’ the circular wall 
of the apse was replaced by detached columns? a side aisle was 
erected sivins entrance to these chapels or little circular 
apses, they retained the two towers flankins the apse, but re 
removed the rear wall and the souare chapels arransed beneath 
these towers, and these served for communication with the si- 
de aisle of the chevet. The nave was raised and completely 
vaulted; instead of the Roman vaults of the side aisles were 
built cross vaults. Some capitals comings from the demolitions 
were replaced, notably in the side aisle of the apse. This h 
historical summary shows how men were then disposed to profit 
by all resources presented by the new system of architecture, 
Scarcely yet sketched. The construction of the apse of the c 
Church of Notre Dame of Chalons-sur-ywarne is very little lat- 
er than that of the choir of S. Remy of Rheims, but it is al- 
feady more skilful; one finds there still many experiments, 
and still the advance is sensible. 

We must here resume precedius matters. We have described 
the simple cross vault between p&rallel walls, and we have 
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indicated the first efforts of architects to construct it and 
maintain it on its piers. It is necessary for us to return on 
our steps tO examine the varieties of these vaults. 

From the 11 th century men had elready surrounded the sanc- 
tuaries of churches by side aisles with or without radiating 
chapels. (Art. Architecture Relisieuse). This method was for- 
eign to the plan of the primitive basilica, and had caused t 
the constructors more than one embarrasment. Roman antiouity 
left nothing like it. The Romans certainly had built porticos 
on a circular plan; but these porticos (if vaulted) were com- 
posed of thick piers supporting an annular vault venetreted 
by half cylinders forming cross vaults, or a series of radia- 
ting tunnel vaults placed on arches or even on jointed plat- 
bands, as may yet be seen in the amphitheatresof Nimes. But 
the Romans had not had the idea of placins cross vaults on p 
porticos formed of detached cylindrical columns, for that co- 
uld not accord with their system of inert stability. What the 
Romans had not done, in that as in many other things, the con- 
structors of the Romanesaue epoch attempted. They desired to 
‘surround the sanctuaries of their churches by porticos or si- 
de aisles concentric with the curve of the apse, and to open 
these porticos as much as possible by supporting by detached 
‘columns the vaults that must cover them. Primitively, as for 
example in the churches of Auversgye and Poitou, they were sat- 
isfied by an annular vault, intersected by arches turned by 
One column to another. To abut the thrust of these annular v 
vaults toward the interior, they first counted on the loads 
restins on the columns, then on the circular form of the apse, 
which opposed great resistance to these thrusts. Thus are va- 
ulted the side aisles of the apses of the church Notre Dame- 
‘du-Port at Clermont, Issoire, S. Nectaire, S$. Savin near Poi- 
tiers, etc. Frs. 35 explains this method without the need of 
more extended developments. 

Note 1+«p.G7. Side aisrte of the choir of Notre-Dawne-du-Port 
O% Clermont. 

But when during the 12 th century the constructors had int- 
foduced the system of cross vaults, they naturally desired to 
apply it everywhere, and they thought with reason, that it w 
#aS not possible to retain in the same edifice the method of 
Roman cross vaults beside the new system. Since it was easy 
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to place on the oblons abacus of the capitals A the imposts B 
cut sO as to receive a simple cross vault, that became just 
as difficult when the cross vault comprised transverse arches 
and diasonal arches. Theat difficulty was not the only one. 
If we represent a part of the plan of the apse of the church 
of Notre-Dame-du-Port with its side aisle (36), we see that 
the intersections of the half cylinders A and RB with the ann- 
ular vault C 0’ sive in horizontal projection the two srain 
lines fF, G H. Note that the aisle beins circular in plan, 
the openins H F is greater than the openins BG; that if we 
erect a round arch on H F and another on & G, the latter will 
have its crown mach lower than the former; that the intersec- 
tion by the half cylinder with diameter & G in the annular v 
vault C C’ will trace in horizontal projection the line #’L @’, 
and that consequently it will not be a cross vault but simply 
the intersection of a small cylinder with a large one. To ob- 
tain a cross vault # F G H the constructors then stilted the 
round arch traced on # S, a8 indicated by its revolved positi- 
ou I K M, takins a heisht N M = the rise O P. Thus the abacus- 
es of the four ensased and isolated columns R,S,T,V being on 
the same level, the two crowns were on the same horizontal l 
line, which determined the rise of the annular vault CC’. T 
The idea of stiltins the round arches turned on the detached 
columns T, V was not a caprice, a barbaric whim, still less 
an oriental imitation, as sometimes claimed, but the result 
of a very simple calculation of the constructor. 

This first step beins taken, let us see how the architects 
of the 12 th century attempted to vroceed farther in placings 
the cross vault on a circular plan. Do not forget that one of 
the motives, that had caused the adoption of the cross vault 
was to free themselves from certain oppressive necessities i 
imposed by the antique cross vault, the need of independence 
felt by constructors. But independence in construction as boi 
everythins is only attained by a series of abortive trials. 
The architects of the 12 th century strongly felt that their 
Principles were fruitful in application, that they led to sur- 
hOountins without effort the difficulties of the construction 
of great edifices; however as always happens, these both so 
Simple and flexible principles, embarrassed them cruelly in 
direct application) tocremain faithful to them they made their 
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constrections complex, they could not entirely set rid of old 
traditions, and desirins to harmonize them with their new id- 
eas, they fell into infinite difficulties. Yet far from being 
discouraged, after each attempt they adhered to these new id- 
eas with the ardor and perséstence of convinced men. We shall 
see them at work an theccathedral of Lansres, one of the mon- 
uments of France most fertile in construction, and certainly 
one of the best built. Those antique traditions had a consider- 
able power; Lansres is a Roman city in a country covered a few 
centuries since by numerous Roman edifices nearly intact. fet 
us reach the fact that especially occupies us, cross vaults 
turned over the side aisle of the sanctuary. The cylindrical 
column, that remained so late in even purely So0thic edifices, 
is employed in the choir of the cathedral of Langres. These 
columns have the proportions of the Roman Corinthian column, 
and their capitals are quasi-Roman; but (37) their abacus is 
already arransed with the view of what it. must bear; two of 
its sides are notsbaralleldatdrform a wedge to avoid warped 
surfaces in the intrados of the archivolt A that they support; 
at the side next the side aisle this abacus forms a broken ’l 
line to offer a projectins point of support to the transverse 
arch B. At X we sive the horizontal projection of this abacus. 
feeling the necessity of disengaging the transverse arches, 
and leavins a place for starting the diagonal arches, and fe- 
aring the action of the thrust of the vaults on the columns, 
in spite of the circular form of the apse, the architect pla- 
ced on this abacus a projectins corbel 8. As shown by our fis. 
‘the groin arches D sprins with difficulty; yet the instinct of 
the artist decorated the sprinsius so as to dissuise its slen- 
derness. There are three voussoirs on each other; the two first 
'B, F have their beds horizontal, the third has the joints nor- 
mal to the curves of the arches. Then these arches with diff- 
iculty are disensSaged from the square plan, and even the sroin 
|arch must be inserted between the voussoirs of the archivolts 
of the transverse arches. But the constructor already desired 
tO cover his archivolt by a second arch I, that penetrates t 
the sroin arch, for the wall is thick over these archivolts; 
‘it supports a spherical vault. It is then only above the sroin 
arch, and when this separates from the voussoirs, that a sec- 
ond arch I could be turned. This is not all; these vaults be- 
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being radiating, the architect has traced his diasonal arches 
in horizontal projection as indicated in Pis. 38: the surface 
KLM N being a trapezoid, and the constructor not yet suppo- 
ging it possible to trace diagonal arches forming broken lin- 
es in horizontal projection, the crown 0 is nearer the line 
MN than the line K L. The arch K L havins its crown at a hi- 
gher level than that of the arch MN (for he did not dare to 
stilt the latter), the line R S is inclined from R to S. Our 
Fis. 37 will sufficiently make this arrangement understood, 
and the section (39) explains it still better. Besides a con- 
struction of this kind, whether intended or produced by chan- 
ce, presents advantages; it allows the lisht received under 
the side arches of the vaults of the side aisle to plunge in- 
to the midst of the sanctuary; it does not lose uselessly the 
height of the inclined roof A; the inclination of this roof 
and that of the vault sive a place for the gallery 8B: further, 
it offers sreat resistance because it transfers a considerable 
part of the loads and thrusts to the internal cylinder, which 
forming a vault does not risk separation by slices and depart- 
ing from the centre. At Notre-dame-du-Port the abacuses of the 
Capitals (Fis. 36) form parallelosrams in plan, so assto offer 
a sufficiently thick bearins for the walls of the sanctuary; 
it results from this that the stilted arches on these abacuses 
present warped surfaces and cones rather tnan half cylinders. 
At the cathedral of Langres the abacuses of the capitals are 
traced in wedge form, as we have stated, so as to preserve f 
for the intradosesfofithe archivolts curved surfaces, that a 
are exactly parts of cylinders. Thus is avoided a difficulty 
in stonecutting and warped surfaces disasreeable to the eye, 
but the abacuses in wedse shape make the capitals unsraceful; 
Seen parallel to the diagonals, they Sive on the side next t 
the side aisles an angle projecting more than on the side next _ 
the sanctuary. The architects of the Gothic school soon freed 
themselves from this embarrasment, and knew how to avoid these 
difficulties. 

Our readers will see at once why we have enlarged on the t 
tracing of the manner of constructins the radiatiné vaults of 
the side aisles of apses. One word more before comins to the 
improvements introduced by the Gothic architects. These at f 
first had adopted two methods to neatralize the thrusts of v 
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vaults; the first method was that consistins of resisting the 
effects of these thrusts by a force actins in the opposite s 
sense; the second, termed the preventive method, consisted in 
destroyins these effects at their origin, i.e., by preventing 
their action. Then they employed one or the other of these m 
methods as needed; -sometimes they profited by the effortssdf 
thrusts without allowins them to destroy the seneral equilib- 
fium, as we have seen in Pis. 34; sometimes neutralized these 
and reduced them directly to a vertical pressure. 

A very simple drawins will cause the application of these 
two methods to be understood. Let (40) be a vault whose resul- 
tant thrastsis the line A B, then can we establish a structu- 
re as siven by our sketch. Assuming the stomes 0, D to each 
be a single block, resistant and built into the buttress, this 
construction will be more stable, than if we had erected a p 
pier & A from the sround to the impost of the vault. In this 
‘Fis. we profit by the effect of the thrust A B, and we support 
accordins to its direction. The flying buttress<G and its mass 
are there only to prevent the vault from spreading horizontal - 
ly. Let us note in passins, that the flyins buttress does not 
load the pier X, and that it only presses asainst the vault at 
the point where the curve of pressure tends to leave the ext- 
rados of the voussoirs. That is the method of restrainins the 
effects of the thrust, but usins it as an element of equilib- 
rium. Now (40 bis) let this be the vault, the resultant thrast 
beins the line A B. If instead of a flyins butterss we oppose 
to the thrust askess powerful thrust C D, and we place a load 
& on the imposts of the two vaults, we shall reduce the obli- 
Qué thrusts to a vertical load, preventins the effects that 
do not act. This is what we term the preventive method. 

There is then something very subtle in these constructions:- 
1, that the flying buttress is simply an obstacle opposed,ain 
hot to the oblique pressures, but to their effects, if the e 
equilibrium may be disturbed; 2, that it allows the construc- 
tor to profit by these oblique pressures in his seneral syst- 
em, without fearins to see the economy of that arrangement 
disturbed by the beginnings of an action outside the eouilibr- 
lum. Rut the entire attention of constructors even by this +t 
tends to the perfect stability of the buttresses receiving the 
thrusts of the flying buttresses, for the eouilibrium of the 
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forces of the various parts of the edifice depends on the sta- 
bility of the external abutments. Still the architects did mt 
desire or often could not sive to these abutments a sufficient 
thickness accordins to their height; then it was necessary to 
fix them by artificial means. We have an example of the use 
of this means in the church of S. Remy of Rheims, more frank- 
ly emphasized again in the choir of the church of Notre-Rame- 
of Chalons, to which we return. 

We first present (41) the plan of one bay of this apse, at 
A in the ground story, at B at the height of the vaulted sgal- 
lery of the second story, at C at the height of the triforiun, 
and at D at the heisht of the sprinsings of the vaults. On t 

the plan of the Sround story is to be seen how the architect 

spared himself the embarrasment of constructins a pointed va- 
ult over a trapezoim. He placed at the entrance of the chapels 
columns BH, that allowed him to trace a vault & F G on a varal- 
lelosram. Then the transverse arch & H is similar im heisht 
and span to the transverse arch ¥ I, and the line of the crown 
I H of the sriangetar compartments is not inclined as at Lan- 
gres, from the exterior to the interior. From & to K a second 
transverse arch connects the column & to the pier K, and there 
remains a triangle K = F easily vaulted, since it is only a 
portion of of an ordinary compartment. The method is the san 
as at S. Remy of Rheims, but not as well apvlied. It is seen 
that these upper plans rest exactly over the sround story, u 
uniess there is some overhans, whose necessity we shall at i 
once recosnize. 

In the construction of the choir of Notre Dame of &halons,. 
there is an importent fact,because indicatins the efforts at- 
tempted by the master of works to free himself from certain 
difficulties, that sreatly embarrassed his colleagues at the 
end of the 12 th century. It will be observed, that the plan 
of the sanctuary is polygonal in the interior of a semicircle 
On the exterior. Thus the lower archivolts L connectins the 
Sreat great columns of the ground story are turned over the 
Sides of a dodecagon, while the archivolts of the sallery of 
the second story are on a rectilinear plan at the sanctuary, 
and a curved plan at the gallery; the external wall of that 

gallery is likewise built on a semicircular plan, and the tri- 
foriom (plan ©) is on a rectilinear plan inside, and a curved 


-ate edt #0 ebosash eottibs sad tocedeheiel sv addoto: 
ton BER sdosdigows oft [1ade “sce lace at 
dngioitive s stnemdede excdd oF svi tenilayhaa | 
oF YIeresoen saw GI neca [tobied ahedd od Beibaoos 
eeu end to sidmaxs cause stroeuseeeheen 
~instt svon .emteds to yet .2 to an 
~onsG-sadol Ye dowdo edd to afodo eds ni th | 
mses ow aotaw 
de ,ga0s sidt too ved eno to aelqreds'! (2e)0% | 
~faz fetivev sat to dddied edd te Gide econ 
weimotias sft Yo tdted odd te 0 de yetotert 09% 
+ 90 .et¢foav sat Yo eanraniace sdz to sidied odd 
osdifots odd wod aese ced o¢ at. prota nee 
ev badaiog 8 taivoussenoo to inomest1edme on | 
eleqend ed to sonsiasne edt te beoalo sh’ .miors 
~[sveq ¢ 009 % 7 tivev e seant od mid sovehtediell 
sisted nf aslinie ef H 9 dors eersvensisiedd Seltigam 
aworo edd tc salt edt bos (I % dete corersneteeeen 
-ne] ts es bonifont don at etnamtseqaoo sefehesleaees 
booose 2 J ot SB moywd .woltedar edt ft  selsseRe? 049 
agsdt. See o taio oft otf £ nmgloo edz BdOSNHO9 | 
s view ei tt sonte ,betinev ylieee° 3 BF eike 
mee oft ei fostem edT .dnond7a0a0s: Yusekrekd ie 
ogee et t1 .betfogs, Ife ae son ntujeanedeal 
y .Wiote baver: ofd.deeo yivoszss test easiq 19¢G6 
i te [Iede ow vwieescen 98ofs ‘BnEHIE VE er 
eocledS to emad ensev te siodo eis ister noteesil 
~SJa edrcYis said Snidsoibai esusedd gost reenneall 
 aisdise mot tWeamid sext ct et10" Yo soteem eit: 
eng te esoresifoo ain beaesiiedme yitesth deddegs 
nelq- ont tends ,bevreedc od Lliw rT» svistiegin lia 
efortoimes = to seitsani odd ot isnotyiog ef eisetonst 
sag &atsoennce: J ailovisois tewol edt ena? .108 18 
sdt a¢vo hens eis yrote bovor edd tov enameled tee 
%o yrells® edd to edlovinows edd olidw nee 
«visutonss sdt ge nelo re]8entlivoes eno ete biatantenk» 
tsd3 to [lew lentedes oft iwisilss ‘eng te nel & 
-int odd bas ,nelq aeivortteimée ane sited: cetvoitt @ 
bevano @ bas jsbhieal oslo teentlivosy 6 ao at (Om, 


hem 


71 
plan outside. It as the same with the upper windows (plan D). 
The architect desired to avoid the embarrasment produced by 
the construction of archivolts or transverse arches on a sem- 
icircular plan of quite small radius. He feared the thrusts 
to the exterior, and retainins the circular flan only on the 


exterior and bringing it to a dodecasom in the interior, he 


very skilfully combined the advantages of both systems; i.e., 
the main lines of the walls and concentric bands, a simple a 
arransement outside and with Sreat stability joined to a sat- 
isfying effect in the sanctuary; for the arches pierced in a 
wall on a circular plan of small diameter always produce lin- 
es very disagreeable to the eye. 

We now sive (43) the section of this construction up to the 
vaults on the line M N of the plan. This section shows us at 
A, accordins to the method then emoloyed in Ile-de-france and 
the adjacent provinces, the cylindrical columns marked O in 
the plan; at B is the archivolt and the omission of the vaul- 
ts of the side aisles Important churches of that epoch and p 
province all have a vaulted gallery in the second story.(Arts. 
Architecture Religieuse, cathedral, Félise). Here the vault 
is rampant, like that of the side aisle of the cathedral of 
Langres, not possibly without a motive.(See plan B, Fis. 41). 


Indeed the side arch © beins wider at the base than the archi - 


volt Bb carries its crown higher, which allows the ovenins of 
Sreat windous suitable to light the choir. The triforium 3, | 
Occupyins a very considerable space between the crown of the 
archivolts of the gallery of the sedond story and the sills 


of the upper windows, permits placins a roof F over that sgal- 


lery with a sufficient slope, in spite of the inclination of 
the vault G. *et as examine this section carefully. Ye see t 
that the abacus of the capital of the pier A receives by cor- 
belling the base of the column H, which supports the rib of 


the vault; this little column and the two others flankins it 


{ 
: 
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and carryins the side arches do not unite with the construct- 
ion (see plan), but are composed of large pieces of stone set 
On edge. It is the same with the little columns asainst the 

Sallery and the ensaged column I. Thus the pier at the heisht 


| of the Sallery is a prism composed of courses and surrounded 
| by columss on end like the supports of carventry, in order to 
| 8¢cure stiffness under the loads and upper thrusts. [It is the 


| 
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same for these piers at the height of the triforium F (see p 
plan), the nucleus is set in courses afid the little columns 
surroundings it on three sides are set on end. The larger col- 
amns at the head are connected by bands forming rings to the 
pody of the construction, by their base and the capital K be- 


neath the imposts. To maintain this cluster, it was necessary 


to have recourse to the flying buttress. In the plan of the 
ground story it is evident (Fis. 41), that the architect des- 


irins to open his chapels as much as possible, had made behi- 


nd the head pier only a very lisht partition of stone. He co- 
uld not built a solid abutment on that partition; so he abutt- 


ed the vaults of the gallery of the second story by a first 


flying buttress L (see section), transferrins this thrust to 


the abutment separate from the wall of the gallery. But space 


was lacking on the exterior, and he did not wish the project- 
ion of the buttress to exceed the circular line enclosins the 


chapels. That abutment was then of little depth and unable to 


resist the thrust of tne sreat flyins buttress. Then instead 
of placins the sprinsins of the sreat flyins buttress vertic- 


ally over the surface M, the constructor advanced the sprins- 
ins to 0. Thus he obtained a strons abutment from 0 to P, and 
if he loaded the haunch of the lower flyins buttress [, this 

was rendered very resistant, first by the extraordinary width 
siven to it, then by the upper load R restins on its abutment. 


Further, to avoid the effect of the thrusts of the Sreat vault 


between the junction of the sreat flyins buttress S$ and the 
springing of the vaults T, he set the external wall of the t 
triforium % and column V on edse, that perfectly stiffened t 
that space, just like a strons wooden strut. Further, under 


that impost T, that forms a lintel in the triforium and is a 


little distant from the exterior, the architect has turned an 
arch @, which powerfully shores the entire upver system of t 
the construction, and gives an even greater resistance to t 
the arch L. Understandings the effect of the thrusts of the v 
Waults of the gallery and of the flyins buttress L destined to 
neutralize them, fearing the effect of the thrust of a too w 
wide vault on the internal piers at the heisnt of the gallery 
of the second story, the architect advanced the vier X to ov- 
erhans the lower column Y, not havins to fear a vertical load 


‘at that point, but much rather an obliaue force produced from 
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X to Z As for the sreat flying buttress, its voussoirs radi- 
ate from the centre of the arch above the column V, as if it 
did not exist; and beneath the head voussoirs the abacus of 
the capital forms an ansle with three voussoirs as indicated 
by the detail U; a simple stone a firms a wedse between the 


abacus and the voussoirs. There one recosnizes all the acute 


observation and even the subtility of those primitive Gothic 
constructors. In the entire heisht of the pier from A to & 
could occur settlements: because of these settlements, the 


head S of the sreat flyins buttress misht be displaced, and 


exert such a pressure on the column V as to crush it, or in 
resistins it would produce a rupture at 8’, injurious to the 
preservation of the arch. Placing the column as sketched at 
U, the sinking of the head of the flying buttress could only 
cause the abacus to slip slightly under the arch and incline 
the column V a little outwards. In that position resultins fr 
from the setilins of the Sreat buttress, that column V would 
press om the arch and load the vier X obliouely, this would 
cause no danger, since that pier X is placed to act obliauely; 


further, the column V oresses strongly in the triforium wall 


Supporting it, and conseauently on the engaged column I, an 
important point, for this wonolithic column I, independent of 
the pier against which it stands, beins heavily loaded and u 
unable to settle, transfers the principal load on the pier to 
the external surface A’ of the circumference of the lower co- 
lumn, i-e., to the point at which it was necessary to obtain 
& greater rigidity to prevent the effects of the thrusts of 
the side aisle. :Theretare calculation and foresisht; for one 


will note that the engaged column I” opposite to I is built 


in courses like the pier X; it was indeed important that this 


Pier should not have the rigidity of the internal pier, that 
it could yield to settlement so as not to cause a rupture be- 
tween O and L, if the great buttress settled, which could not 
fail to occur. 

Note 1.9.73. These arches have since been Gestroyed ond re- 


placed by nagonry ond wood, when the coverings were restored 


An the 15 th century. 1% te time to think Of replocing then, 


So then in this structure the two systems of resistance, po 


| preventive and ooposed, explained in our two miss. 40 and 40 
| Bis, are simultaneously employed. All that may be subtle, to 
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gubtle, we Srant; but this is not the point, férrrudéerror bar- 
paric. The constructors of that time sousht without ceasins,: 

and routine had not taken hold of them; by seekins they found, 
they advanced and never said; “we have arrived, let us stop here:” 
it seems to us a very sood instruction to follow. We desire 

today an architecture of our time, annew architecture; that 

is a very Sood wish. put it is necessary to Know how one in- 
yents a new architecture. This is apparently not by forbiddins 
the stady of the art most fertile in resources of every kind, 

the most flexible and free in the use of material means. 

However there voresented itself a very serious and entirely 
novel difficulty, when were required vaults of double side a 
aisles surrounding sanctuaries of great extent. The examples 
just given all belongs to edifices of moderate dimensions, and 
we see Bhat at S. Remy of Rheims and in the church of Notre 
Dame of ahalons, for example, the external wall comprises a 
greater number of supports than the inner one, to avoid exces- 
Sive openinss of arches. In a@ choir like that of the cathedral 
of Paris, surrounded by double side aisles, it was necessary 
to arrange the piers so as to make the openings of the trans- 
verse arches nearly eoual, to obtain vaults with crowns all 
attainins the same level. The two outer enclosures must then 
comprise a sreater number of piers than those of the sanctua- 
ry. At the cathedral of Paris indeed, we see (44) that the c 
Circular part of the sanctuary, built about 1165, rests on 6 
piers, while the second enclosure comprises 11 and the third 
14.Thanks to that arrangement, the archivolts A B, B O, etc., 

the transverse arches D Ff, £ F, ete., GN, HI, I P, ete., a 
are nearly vlaced on eaual diameters, and the vaults connect- 
ing these arches, to carey the rubble compartments, are only 
composed of single diagonal arches B #, # C, FI, I BE, EH, 4H 
HD, and no longer of groin arches. In the gallery of the sec- 
ond story, the same system of vaults is employed and repeats 
the plan of the first enclosure. Pis.°X*dives the form of th- 
ese vaults erected on the triansular horizontal plan. The sr- 
eat buttresses K L M alone maintain the stability of the edif- 
ice} they receive the flying buttresse of the sreat upper va- 
alts and the little flying butteesses of the sallery of the 
8econd story, turned from G to D, from P to Ff, etc.4s for the 
thrusts of the two diagonals Bf, C & of the vaults of the ¢ 
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gallery, they are abutted by two little flyins buttresses tur- 
ned from I to & and from H to HE. Thus the thrusts and princi- 
pal loads are transferred to the Sreat external piers K L M, 
and the thrusts and secondary loads to the intermediate exter- 
nal piers O RS.” In the interior, cylindrical columns in the 


ground story alone support that vast edifice, erected and tol- 


erably complex in its combinations and sections. It is unnec- 
essary to be very expert in architecture to recognize by mere- 


ly casting the eyes on Pigs. 44, that the evident intention of 


the master of bhe work was to occupy with his points of supp- 


ort the least possible space in the interior, that he at the 


gsmae time held to coverings the two side aisles by vaults with 
crowns all at the same level, so as to be able to place on t 
these vaults the area of a sallery and floors having a resul- 
ar inclination toward the outer perimeter. Shortly after the 
construction of this apse however, the constructors brought 
closer the piers A BO, so as to obtain around the sanctua- 
ries narrower bays than those parallel to the axis, and they 
stilted the archivolts A B, B C; but we should recosnize that 
there is an amplitude in the arransement of the inner semicir- 
cle of Notre Dame of Paris, an independence of conception that 
charms us. The vaults are skilfully turned on these piers, w 
whose number increases in each series. It is skilfull without 
effort and research. fet us also state that Gothic vaults alo- 
ne permitted the use of that method, and that the first arch- 
itects that applied to their structures, at once knew how to 
derive from it all possible benefit. 

Note 1.-p-82- It 13 understood that we here speak only of + 
the primitive construction of the chorvr of Notre pane of Paris, 


before the construction of the rodtoting chapels. 


In the space of 25 years, architects at the end of the 12 


th century had then obtained results, that had preoccupied t 


their predecessors durins the entire Romanesaue period, viz:- 


to vault wide and hish edefices while retainius in the inter- 


lor only slender points of support. The triumph of construct- 
ion equilibrated by opposition of thrusts, and by addition of 


upper loads reducing these thrusts te vertical action, was t 
then complete: there only remained to simply perfect the mea- 
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Q8 of execution. The constructors of the 13 th century did 
this, often with too much audacity and confidence in their 
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principle of equilibrium, but always with intelligence. It is 

evident that sasacity was the dominant auality of the apostles 
of the new school. Their efforts tended always to improve upon 
preceding work, to push the consequences of the eccepted prin- 
ciple even to abuse; so mucr so that durins the 14 th century 

was @ reaction, and constructionsoéf questions of equilibrium 

solved with the most boldness are those raised durins the sec- 
ond half of the 13 th century. We shall have occasion to ret- 

urn to that fact. 

If it be desired to state the extreme limit reached by the 
architects of the end of the 12 th century, in regard to the 
slenderness of the points of internal support and of stability 
obtained by means of the eaouilibrium of opposed forces, it w 
would be necessary to see the sanctuary of the church of S$. 
Leu d’Hsserent. Gertain parts of this structure were erected 
about 1190, and are made to excite our astonishment. This sa- 
netuary i: composed in the semicircle of four single columns, 
two great and two small thus arranged. (45). The two culmns A 
are only 1-6 ft. diameter, and those at B are about 2.8 ft. 

A perspective of two bays of the circular vlan restins on the 
columns A (45 bis) indicates sufficiently to us, after what 

we have just said, that the constructors then counted only on 
the equilibrium of the acting and resisting forces to maintain 
such a mass on such a slender point of support. One sees the 
column A with 1.6 ft. diameter crowned by an extremely expan- 
ded capital, (Art. Chapiteau, Fis. 21), on which rests a strons 
impost aud three little monolithic columns supporting the up- 
per vaults. The impost is corbelled out to receive the pier of 
the triforium and the wall that closes it. The external flying 
buttress pushes all that construction from outside to the in- 
terior; but being erected on a circular plan, it cannot be for- 
ced in, and the more the flyins buttress pushes against the 
head of the pier, the more bearins has the construction. The 
enormous load received vertically by the column 4 ensures its 
Stability. The couilibrium cannot be destroyed, and in fact 
this chevet has suffered no movement. 

Yet in Tle-de-France the constructors always knew how to r 
fetain a certain moderation and never fell into the extravas- 
ances so common among the architects of Champasne and Bursun- 
dy. Among the latter these exadserations were justified to a 
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certain point by the excellent quality of the materials of t 
that province, and the Bursundian architects trusting to the 
point of view of construction, in making us understand how far 
the application of the Gothic principle can so, when the mat- 
erial comes to its aid. 

The vault was henceforth the generator of all parts of vaul- 
ted edifices; determining the place, from the arrangement of 
points of support, and it is first what we must scrupulously 
study. For whoever knows well the structure of the Gothic va- 
ult, the infinite resources presented by its construttion, a 
all other parts of the masonry are naturally derived from thai. 
Our readers have been able already to acquire some knowledse 
of the elements of the construction of vaults, it remains to 
examine its details, varieties and improvements, for we can- 
not longer make ourselves understood, unless before proceed- 
ing farther, the different means for closin&s Gothic vaults are 
not completely developed. | 

Wiss. 27, 28, 28 bis and 29 indicate how are traced the low- 
er beds of the imposts of the arches on the abacuses of the 
capitals, how these lower beds determine the forms of these 
abacuses and the place of the little columns and points of 
support. One easily recosnizes, that in the first traces of 
Gothic vaults, the constructors avoided as much as possible 
Causens these arches to intersect each other at their sprins- 
jugs’? they cut each voussoir on the yard accordins to the sec- 
tion given for each arch, and they sousht to arranse them the 
best they could on the Abacus, by cuttings them away at the back 
to conform their setting to the intersections. Thus for examn- 
ple, having’ traced on the abacus of the capitals intended to 
receive a transverse arch, two spoin arches and two little wl- 
umms supporting the side arches, the bed of these different 
members, they set the voussoirs of each of these arches and t 
the bases of the little columns as shown in Fis. 46, cuttius 
amay the tails of these arches, if necessary, as may be seen 
at A, so as to place them beside each other,and to include t 
them within their impost bed. This naive method did not reau- 
ire for the stonecutter any special sketch of the impost, re- 
quired a bearings on the abacus sufficiently larse not to weak- 
en too much the tails of the voussoirs, and consequently cap- 
Itals quite enlarged; it also had the inconvenience of produ- 
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producins imposts without resistance that misht crush under 
the load, and of extendins the effects of thrusts too low, or 
to bring their resultant near the ekternal surface. Havins to 
set these arches, the most natural idea was to sive to each 
one its impost. But in certain cases, the primitive Gothic c 
constructors had been forced however to cause to intersect, 
the various arches supporting a vault on a single capital, i 
isolated’as seen itr Fis. 42, and to Sive them a single impost 
for all; for on these narrow bearingr, it was no longer poss- 
ible to think of arransins the first voussoirs of these arches 
as one notehes together the pieces of a same of patience: that 
would have been to make these first voussoirs & combination 
of wedges without resistance. Besides, it was often necersary 
for these first voussoirs of arches (if they had toesapporti: 
afi upper pier) to form a pier, i.e., should present actual c 
eourses with horizontal beds, in order to resist the pressure. 

For example (46 bis), let a pier A have to support an upper 
pier B above @ovault ©. if the arches of this vault are all 
independent from their sprinsinss and have cut extradosses, 
if the joints of the first voussoirs are normal to the curves, 
it is clear that the pier 8 will not rest on the bearins HF 
as it should, but on the weak fillins G; and that then its s 
stability cannot be assured, that the oressure on the haunch- 
es of the first voussoirs will infallibly cause disorder, rup- 
tures and crushius. Yet this method was that emoloyed by the 
last Romanesaue architects, and it freauently had disastrous 
results. In such a case the first Gothic constructors proceed- 
ed differently. Let H be the pier bearins the upper load X; 
they set as many imposts with horizontal beds as necessary f 
for the verticals L M to find a bearings, and commenced the s 
sections of the voussoirs normal to the curves only when these 
curves became free from the vertical surfaces L VeiUpito ac 
certain height, the arches were composed then in fact of as 
Series of corbelled courses with horizontal bads. These cons- 
tructors had too much sense to imasine the radial joints I, 
that could never pe set well, and whose beds could not be ac- 
Curately fitted with mortar; they preferred frankly to adopt 
the corbellings. These nad also anecadvantase, they partly des- 
troyed the effect of the thrusts. We must not omit to say here, 
that the front voussoirs or imposts are always set vertically 
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above the upper sauare of the bell of the capital, as indica- 
ted by the hrace B, Fis. 47; as for the square of the base of 
the little column of the side arch, it is set even with the 
abacus, so that the shaft of the little column comes vertical - 
ly over the square of the bell of the capitala (See the same 
Fig. 46). 

Waen it was admitted, that one could place at the springings 
of vaults a series of imposts of arches, superposed with hori- 
gontal geds, architects had notneed to occupy themselves in 
finding a bearing sufficiently larse on the abacus of the cap- 
ital to receive the voussoirs of several arches placed toseth- 
er, but only to see that these arches intersceted each other 
on the smallest bearings possible. Always pursuins their reas- 
onings rigorously, they recognized equally, that the resista- 
nee of the arches in the system of vaults recently adopted is 
according to the neigsht of the vouss@irs and not by reason of 
their area, and that with eaual areas of section, a voassoir, 
for example,(47), set as indicated at A, resisted pressure m 
mach better, than 4a voussoir set according to sketoh B. Now a 
about the besginning of the second half of the 12 th century, 
the voussoirs of arches are generally comprosed in a squares 
section C of 3.7 to 13.0 or 19.7 ins, accordins to the span 
of the vault; while toward the end of that century, if these 
yvoussoirs of transverse arches still retained that section, 
those of the diagonal arches (whose diameter is Sreater, but 
which do not have to resist the prersure of the flyins buttr- 
ess) lose a part of their width and retain depth, as seen at 
D. Takings less breadth from # to F, their trace on the impost 
of the capital occupies less space, requires considerable less 
enlargement, aud accommodates itself better to the intersect- 
ions; having only the blunt edge at G or a simple round, the 
skew springing on the abacus no lonser presents the awkward a 
and inconvenient surfaces, produced by arches of section GC. 
Gradually the architects even renoonced that section C for w 
transverse arches, and adopted sections analogous to H, like- 
Wise offering from IT to K a great resistance in depth, and fr 
from L to M a resistance sufficient horizontally to avoid tor- 
Sion, already maintained by the compartments of the vaults. 
Thus each day, or rather after each experiment, the architects 
came to suppress in the construction of vaults everythings not 
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absolutely indéspensable to their stability, that they abandon- 
ed the last Romanesaue traditions in order to obtain:- 1, sr- 
eater lishtness, 2, facility in settings the imposts, since t 
their imposts must thereafter determine the construction of 
the piers, and consequently of all lower members of the edifices. 
Rut we are obliged, at the risk of seeming lengthy in our ex- 
| planations of the system of Gothic vaults, to proceed like the 
constructors of that time, and to follow without leavins itf 
for an instant, the course of their prosress. Since these con- 
structors had adopted the flyins buttress, i.e., a resistance 
opposed at certain points Go the thrusts of the vaults, it w 
was indeed necessary to collect these thrusts; and to cause 
that their resultant should only act just at these isolated 
points; then it was of the last importance, that these trans- 
verse and the diagonal arches should so intersect:- 1, so that 
the resultant of their thrusts is converted into a sinsle pr- 
essure at the point where abuts the head of the flying buttr- 
ess; 2, that no part ot the thrust could act outside or beside 
that resultant; in brief, that the sroup of thrusts should be 
perfectly directed in a single and the same line of pressure 
at the time of meetins the flyins buttress as an obstacle. Va 
Vaults with imvosts placed accordins to Fis. 46 could not at- 
tain this absolute result; their thrusts must be, indeed are 
diffused, and do not combine exactly in one resultant, whose 
direction and force can be exactly estimated. But if indstéad 
of these first voussoirs set well or badly beside each other 
on the abacus of the capitals, occupyins a larse bearins and 
Without connection together, we assame an impost forming as 
Single course? if we combine the springings of the arches so 
‘that they completely intersect, so as to make one impost ins- 
tead of three, we shall have already made an advance, for the 
resultant of the different pressures will be produced on as 
Single block of stone, which it must render immovable: but if 
again no: being satisfied with that firsttresult, havins sro- 
uped our arch springinsgs in as small an area as possible, we 
regard the imposts as only corbelled courses, that we place 
several of these courses or impost blocks on each other by c 
Cutting their beds horizontal until the development of the wm 
Curves of each arch allows us to sepabate their voussoirs fr- 
Om this loaded mass, then we shall be certain to nave at the 
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base of our vaults a resultant of the pressures actins in a 
line, af which we cannot exactly estimate the starting point, 
fore and direction; further, we shall be certain that the he- 
ad of the flying buttress will rest, not against masonry with- 
out connection and strensth, but against a risid structure po 
personifyins a homogeneous surface, just as would be the car- 
‘pentry asainst which rests the head of a shore. Rut we have 
made prosress; first we have recognized that vaults with dias- 
onal arches comprisins two bays, i.e, on a square plan whose 
diagonals are cut by an intermediate transverse arch, compel 
us to sive the vaults a very swelled form, which obstructs us 
in placins the carpentry‘ for the diagonals of the souare be- 
ing much lonser than are one of its sides, these diagonals 
serving as diameters of the diagonal arches elevate their cr- 
owns above the sprinsinss 46 a heisht eaual to this half diam- 
eter (Figs. 20, 20 bis, 21), a heisht that the crowns of our 
transverse arches cannot attain, unless by makings these arches 
sharply pointed. 

About 1230 men then renounced this mode of vaulting on as 
Square plan, and established the diasonal arches of the high 
nave on a rectansular plan, i-e., each bay has its complete 
vault. We can then cause the crowns of the diasonal, transve- 
rse and side arches, to attain the same level or nearly so. 
The constructors, desirins to have sprinsinss with horizontal 
beds up to the point at which these arches cease to intersect, 
observed that the simplest methods so that these sprinsings 
may cause no difficulties in drawings, consists in Ssivins to 
the diasonal and transverse arches the same radius. Then let 
a vault be an a rectangular plan (48), the diagonal arch AC 
revolved asothé round arch A BC; transferrins the radius A D 
to the base line of the transverse arch A #, we obtain at F 
the centre of one branch of the transverse arch, and we draw 
the arch A G, that has the same radius a8 the arch A BC; tr- 
ansferring the distance A F from # to FP’, we obtain at #”’ the 
second centre of the transverse arch, and trace the second b 
branch & G. Thus were traced the arches of the first Gothic 
Vaults on a rectangular plan. ! Then the curves of the diason- 
al and transverse arches beins the same, their sections are 
‘like, and their imposts present no difficubtiesiin drawins. 
Get us now see how to trace the imposts. Let (48 bis)-A B be 
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the directrix of the transverse arch, A © the directrix of the 
diagonal arches. 4A is placed on the face of the wall. From t 
this point A, takins on the line A B a lensth A D = to the d 
depth of the transverse arch, and resardins A DBD as radius, we 
draw the semicircle D’D D”. We then tr.ce the section of the 
transverse arch on the horizontal plane. We draw two parallels 
@F to the directrices A C0 of the diagonal arches, leaving b 
petween these parallels a distance = the width if the vousso- 
irs of the diagonal arches. These are the horizontal project- 
ions of the diagonal arches. Taking the point G of the inters- 
ection of the axial lines of the diasonal arches with the sen- 
icircle D’D D” as the intrados of the diagonal arches, we tr- 
ace the section of these diagonal arches on the horizontal p 
plane. We then have the bed of tne first impost. In the spac- 
es remaining between the semicircle D’D D” and the diagonal 
arches at H, we place the little columns intended to support 
the side arches. The outline of the lower bed of the first i 
impost being obtained, we can (only then) trace the abacus of 
the capital, either returnins it souare as indicated by I KL 
or in star form as indicated by I’K’L’. Beneath these abacus- 
es one can place only one capital and one column M, since our 
intention is to combine the arches as much as possible in a 
‘gmall group. This capital is a corbel, anéorbelled stone rel- 
‘ieved by the isolated column, causins three corbels to project 
from a single astragal. It is necessary for us to’ revolve ab- 
Out the line N O the transverse arch, and about the line A CO 
the diagonal arch. It is clear that these two arches cease to 
intersect at the point P on the horizontal plane. From_the p 
point P erecting a perpendicular P P’ to the line N 0, the b 
base of the transverse arch, and a second perpendicular P Pp” 
to the line A C, base of the diagonal arch, this first perpen- 
dicular P P’ will cut the extrados of the revolved transverse 
arch at the point Q This point Q@ then indicates the heisht 
at which the transverse arch separates from the diasonal arch; 
it is the level of the bed of the last springing block. It is 
necessary to divide the height P Q into a certain number of 
courses according to the height of the layers. Assumins that 
three courses suffice, the upper bed of the first imoost block 
#ill be at R, the second at S and the third at T. At Q the arch 
Separates, and we can trace the first section Q V directed to 
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the centre of the arch. Brom this point the voussoirs with s 
section traced at U are independent. #t will suffice to vroc- 


eed in the same manner for the diasonal arch in tracind the 


beds R’S’T’, above the base line A 0, distances between these 
being same as for the beds R S T. The diagonal arch benins A 
less deep than the transverse arch, there will remain behind 


its extrados at 0’, until the intersection with the extrados 
of the transverse arch, a small surface of the horizontal bed, 


that will be very useful to us for besinnins to set the rubble 
fillins the compartments of the vaults. This done, we can then 
give the stonecutter each bed of these sprinsings referred to 
the horizontal plane, as we have traced at in X, the sections 


that we give in the arches revolved, the beds RS T, R’S’T’. 
Then we obtain:- 1, at a the lower bed of the first tmpost | 
block, already traced as stub of the arches! 2, at b the uop- 
er bed of the first impost block, that forms the lower bed of 


the second; 3, at c the lower bed of the third impost block; 
4, at e the upper bed of this third impost block, with its i 
inclined sections marked at d. It is annecessary to state that 
those impost blocks, if not all, ab least the two first, tails 
in the wall, whose face is Y Z Would you place the diasonal 


arches still closer to the transverse arch? It would suffice 
in beSinnins the operation to draw on the horizontal plane t 


the axial linesof the diasonal arches from the point A. Hven 
frequently these axial lines do intersect at the point A. To 


not uselessly complicate the Fis., we have assumed the arches 


to be merely blocked out; if they have mouldings, one would 
not proceed differently on the sketch, but in tracings the pro- 
files, for it is necessary to know on the different horizont- 
al beds of the impost blocks, the oblique cuts made on those 


profiles, so as to sive the stonecutter outlines, that take i 


F 


ae | 


into account the more or less sensible deformation of the mo- 
uldings at each bed. ihe Sie 

Note 1.p.90. One wid indeed note, that these first vaults 
Ore quite Flat, compored with those of the WIGILES of the 183 
TH century, and thor their tronsverse archese opproach the sen- 
Acircle. Loter these waults oappesred insufficiently ertthorle, 
The Giagonal orches were made wore acute, or indeed xhevr sp- 
PYInNdines wose stilted, so as to be able to raise the crowns 


Of these transverse orches. 
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84 
fo make intelligible the operation just traced, even to per- 
sons not familiar with descriptive seometry, we assume (48 ter) 
the three sprinsins blocks of the preceding Pis., viewed one 
over the other and moulded in perspective. At A is seen thef 
first springins block, at B the second, at © the third with 
its cuts normal to the courses of the arches, at D the vouss- 
oirs of the transverse arch, at D% those of the diasonal arch- 
es free from the sprinsins blocks, theiefore similar as far 
as to the key. 

Still it occurs that the arches of a vault are of very une- 
gual dimeters, or that their imposts are at differeut heishts;: 
that can nowise disturb the stonecutter: from the moment that 
one of the arches separates from the others at the extrados, 
it has a section normal to its curve and the voussoirs are so 
set, while beside it other arches may remain engased up to a 
certain height, and retain the horizontal beds of the impost 
blocks. Thus for example, (49) assuming that we have to vault 
a hall divided by a row of columns, whose plan at one end siv- 
es uS between pier A and pier B a space much wider than that 
remaining between pier Band the wall C D. Hence we shall have 
eross vaults as indicated in our Fis. We revolve down the tr- 
“ansverse arch — F, which sives us the pointed arch & GFP; we 
‘revolve the diasonal arch — I, which sives the slightly point- 
‘ed arch — HI; also the diasonal arch K L, which sives the s 
‘semicircle K ML} the transverse arch P N, tracing this arch 
sO that the crown may be a little below the level of hre cro- 
wa of the diasonal arch K L, and that its curve approaches 4 
round arch, to lead the eye without abrupt changes to the le- 
vel from the great vaults comprised betweey A and B,to the n 
‘fharrower and lower vaults comprised between pier B and wall 
‘CD. It is then useful to raise the springing of this tranhs- 
‘verse arch P N. It is revolved in PON. It is the need of 
avoidins abrupt chanses of level in these different arches, 
Which has caused us to slightly raise the crown of the diaso- 
nal arch B I above the round arch. Thus one sees from the ¢$ 
‘SPeat transverse arch between piers A and B to the little t 
transverse arch between pier B and the wall, that the crowns 
RM OH and G of the arches, either transverse or diagonal, 
are successively lowered by a transition almost insensible to 
the eye in execution. 

MG 4s now yo. 
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It iS now necessary to assume the imposts of these different 
arches on the capital of pier B; we present (49 bis) the foms 
of these imposts. At A is the sprinsins of the transverse arch 
marked = F in the preceding Fis.; at B is the second springing 
with the two sections of the diagonal lbyaness mz I: at C is the 

third springing, whose upper bed is entirely horizontal’? at’ 
‘D is the fourth springing with the sections of the two trans- 
verse arches P N, the two diasonal arches K L, and the trans- 
verse arch connectins piers A and B. One will note the projec 
tions R left on the crowns of the springing blocks behind the 
free voussoirs, to receive the rubble compartments of the va- 
alts. Then there are; the first springing block bearings the 
section of an arch; the second with sections of two arches; 
the third with upper horizontal without sections. the fourth 
bearins section of five arches. 

‘These methods allow sreat freedom to constructors, and the- 
pe is no area, however irresular it may be, that cannot bec 
covered without difficulty. Much more, the system of vaults 
with diagonal arches permitssthe vaulting of halls, for examle, 
with windows at very different heights, and of makings very r 
rampant vaults. Hor example, assume a hall (49 ter) whose per- 
imeter. has four sides A BCD. It is necessary to have on the 
side AB a window 32.8 ft. hish, and not raise the crowns of 


wee 


and the crown of the side arch at the side © D more than 13.1 
ft.; the side © D being 26.3 ft. long; on that side C D we da 
draw a round side arch with sprinsins vlaced on the floor it- 
self, on the other sides we draw side arches at our pleasure, 
either vointed or round. Dividing the four lines AB, BC, AD, 
DC, each Ento two equal parts, we join the middle points G i, 
I Kk, by two lines whose intersection at F sives the horizontal 
progection of the crown of the diagonal arches. Hrectins av 
vertical PR, we take on this line the heisht bo which should 
rise the crown L, then we have the circular arcs AL, BL, CL, 
DL, which are the diagonal arches, whose horizont.l project- 
ions are AF, BF, C F, DF. On the skeleton of the side and 
@iasgonal arches, there is nothing more to do than to build t 
the compartments of the vaults, whose intersections or crowns 
are represented by the dotted lines MN, 0 P, Rf, S T, takins 
Into account the depth of the voussoirs of the side and dias - 
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diagonal arches, and the central key being assumed to be pla- 
ed. But we shall at once occupy ourselves with these compart- 
ments and the manner of setting them. Whatever the form of p 
plan of the surface to be covered, the problem to be solved 

is always this:- 1, to proceed to divide this area by diason- 
al arches, So as to present a series of triangles, for with 
this system of vaults only triangles can be covered: 2, to a 
arrange the diagonal or sroin arches so that these arches amt 
each other at their crowns, and that one or more of those con- 
nected cannot press on the others so as to deform then. 

Thus to cover a polygonal hall with 5, 6, 7, 8, 10 or 12 s 
sides, Or even more, it naturally suffices to connect the ans- 
les of the polygon by lines meetins at the centre, as indica- 
ted in Fig. 50. These lines are the horizontal projections of 
the diagonal arches, and the sides of the polysons are the h 
horizontal projections of the side arches, which may have the- 
ir crowns above 6fcbelow the level of the central crown, as 
requirements indicate. If it is necessary to cover ahportion 
of the polygon at the extremity of a parallellosgram, or as ta 
that is found in the sanctuaries of churches, for example (51), 
we arrange to have before the part B C a bay AB eaual‘to one | 
of the sides of the polyson B C, so that the crown D may be 
equidistant from the points B CO Hf, etc., and that the trians- 
les BCD, C & D, may have their sides BD, CD, & D eaual, 
each to each. In this case,the arches A D abut the arches B D, 
CD, £ OD, etc., and we always only have to fill the triangles. 
Yet there are exceptions to this rule, and one sees the radia- 
tins arches of apses abut their heads against the crown of a 
transverse arch (51 bis), when for example the avse is half 
&@ polygon of 10 sides; but that method is vicious, because t 
the arches all pushing asSainst the crown D and not abutted, 
may bend the transverse arch G H. In that case, experienced c 
constructors have turned two half diagonal arches I D’, RD’, 

intended to.stronsly abut the crown D’. But if these vaults 
cay be constructed by means of arches with crowns at differmt 
levels, they can also be closed on arches of very different 
diameters, and whose crowns all lie on one level. It is some- 
times necessary to level the crowns, if for example, this con- 
cerns vaults supportins a surface above them. This fact freaq- 
Wently presents itself in porches surmounted by galleries or 
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halls in the second story. 

The porch of church Notre Dame of Dijon is one of the best 
examples that we can select. Its plan (52) continues the plan 
of the trhee aisles of the church itself: but the central va- 
ult, instead of beings raised as in the church, has its crowns 
at the level of the vaults of the side aisles, for it is nec- 
essary insathe second story to receive a level passage over t 
the emtire area of this porch; desiring to sive a base to the 
facede, the constructor has doubled the piers at this point 
and has turned parallel transverse arches, separated by a tun- 
nel half vault between A and B, & and G, B’and C, Gand A, BR’ 
and F. Then the central part of the porch is covered by a va- 
ult with cross arches G K, & I, intersected by a transverse 
arch L M. The side aisles are covered by cross vaults on a 
square plan. On our plan we have drawm these revolved arches, 
whose crowns are placed an the same horizontal plane. The dia- 
meters of these arches havins very different lensths, it was 
not possible to have these arches sprins from capitals set at 
the same levela Thus the capitals of the diagonal arches G K, 
BI, and of the transverse arches © G, LM, 9 K, are placed 
‘lower tham those of the arches G M, MI, BL, L &, and of the 
‘diagonal arches of the side aisles. If then we sive a perspec- 
tive of the pier M,(53), we shall see that the transverse arch 
A springs much below the other arches, and that its capital A 
conforms by the place it occupies, to that difference of lev- 
els. The dramstofstné pier support the two impost blocégs 0, D 
of the transverse arch ML (of the plan), which separates be- 
low the capitals of the other arches. As for those other arch- 
es, their imposts rest on a sroup of capitals relieved by lit- 
tle Wonolithic columns. The effect of the unequal thrusts of 
these arches actins at different heights is neatrilized by + 
the vertical loads supported by the piers, which are consider- 
able. 

Already about the middle of the 13 th century in England, 
hen arrived at combinations of arches, very sasacious and per- 
fected. The Normans guickly became skilful constructors, and 
in their edifices of the Romanesaue epoch, they had made rem- 
arkable efforts by indicating ¢reat independence and an exca@- 
tional perfection of execution. Already at the besinnins of 
the 12 th century, they built cross vaults with projectins r 
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ribs, when in France were only found Roman cross vaults with- 


out diagonalsarches, but with surfaces curved in all senses, 
as we have seen above. They knew the benefit to be derived f 
from the imposts, and they dévided their cavitals, if not the 


vertical supports, into asomanyrmembersrastthere were arches 
to be received. Thus in the Romanesque portion of the cathedr- 
al of Peterborough, the vaults of the side aisles of the cho- 
ir opening on the transepts are for that epoch, conceived and 
erected with more knowledge and orecision than those of the 


royal domain of France, shampasne, Bursundy and the Centre. T 
fhese vaults rest alternately on cylindrical and prismatic op 


piers set at the ansles on the axes. The capitals pass from 
the section of the piers to the lower beds of the different 
arches by means of corbellinss skilfully combined. Fis. 54 p 


presents the horizontal section AB CDEFEFOCH of a pier, t 


the plan I KLM WN O P of the abacus of the capital, the tra- 


‘ce of the lower bed on this abacus, of the transverse arch Q, 


of the archivolts supportins the walls of the transept R, of 
the diagonal arches S, and of the base of the engaged column 


‘T.risins to the upver carpentry coverins the principal nave. 


So that the crowns of the diasonal arches of the vaults of t. 
the side aisles may not exceed the level of the extradoses of 


the archivolts and of the roand transverse arches, these dias - 
‘onal arches are traced as a portion of a circle less than a 


Semicircle. Fis. 54 bis shows ia perspective this capital ahd 
the sprinsinss of the arches; at A is seen one branch of the 
diagonal arch. The seometrical drawins (54 ter) explains the 
Sprinsins of that branch of the diasonal arch A, the imposts 
of all these arches and the corbellings of the capital. 

When one compares this construction with those contemporan- 


-e0us in prance properly so-called, he has reason to be aston- 


ished by tne knowledge and experience of the Norman architects, 
who already at the besinnins of the 12 th century were able 
to construct cross vaults, and to divide the capitals into as 


‘many members as the number of arches to be received. But bef- 


Ore followins the rapid progress of the Anslo-norman’ vault, 


and discovering the sensular results attained by the archite- 


Cts beyond the English channel about the middle of the 13 th 


Century, it is necessary for us to first examine the means e 


Pi 


employed by: French constructors for closings the triangles of 
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Gothic vaults. The sSeneral principle must precede varieties 
of execution. 

bet (55) be the plan of a cross vault crossed by a transve- 
rse arch, accordins to the method of the first Gothic constr- 
uctorse A B is the diameter of the principal transverse arch: 
‘A 6 the half diameter of the diagonal arch; A D the side arch; 
DC the half diameter of the transverse arch dividins in two 
equal parts the triansle A & C. The side arch must first dom- 
inate. Assume the rubble to be easily haudled, so that one m 
mason can easily set it by hand, havins the width X X” (which 
varies from 3.2 to 5.9 ins. in this kind of construction). We 
revolve the extradoses of all these arches into the horizontal 
plane. These revolved fisures sive us for the side arch the 
pointed curve A F D, ineludins its stilted sprinsins; for the 
principal transverse arch the pointed curve # G, for the dia- 
sonal arch the exact quadrant curve A I¢ for the transverse 
arch of the intersection tre pointed curve D H. Do not forget 
that the diagonal arch being round, the intessectins transve- 
pse arch must have a rise equal to C H and equal to the radi- 
us © I: that in ordinary cases the principal transverse arch 
must have a rise J G shorter than the radius © I, and that t 
the side arch must have, including its stilted sprinsins a ri 
rise K F less than that of the principal transverse arch. The 
width of the bed joints of the rubble of the fillins beings X xX’, 
we find how many times the extrados of the half side arch AP 
contains X X’, including its stiltins; let thissthen be four 
times; we mark the division points L MN. We have 4 courses 
of rubble. + Replacins the side arch over its horizontal vorox#ec- 
tion AD, the point N on the vertical part of the side arch 
Will fall at N’, the point M at MW’, L at Lb”, and the point F 
of the crown at K. We then divide the half A I of the extrad- 
OS into 4 parts, and mark the points 0 P @ Replacins this c 
curve over its horizontal vrojection A 0, we obtain on. this 
arch the points 0’P’Q’C”. We proceed in the same manner for 
the intersecting transverse arch D ©, whose revolved extrados 
is D H. We divide this extrados into 4 parts, and mark the 
DOints R S T. Revolvins the arch on its half diameter D C, we 
Obtaim in horizontal projection the points R’S’T’C’. Then jo- 
inins the point N’ with the point 0’, W’ with P’, L’ with 0, 
K With ©, etc., by straight lines, these straisht lines sive 
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the horizontal projections of the vertical planes in which n 
must pass the sections of the intrados of the beds of the fil- 
ling. These obtained, the principal transverse arch determin- 
es the number of beds of the vaults closins the triausles 
@C J. The unit division X X’ giving us 6 divisions of cours- 
es on the extrados of the principal transverse arch revolved 
in £ G, we mark the points U V Z ect., and operating as befo=- 
re, we obtain on the line of horizontal projection # J of th- 
is transverse arch the points U’V’Z’. Dividing likewise the 
extrados of the diagonal arch into 6 parts, and projecting 
these divisions on the line # C of the plan, we obtain the 
points Y Y’Y”, etc. We then connect the point 0% with Y, ¥’ 
and Y’, etc., and we have the horizontal projection of the 
vertical planes in which must pass the sections of. the intr- 
ados of the beds of the filling. This drawins is not nade on 
the yard. After having divided the extrados of the side arch- 
es and of the principal transverse arches, which determine, 
accordins to the number of beds siven by the width of the rub- 
ble, one divides in equal numbers the extrados of the diagon- 
al arches as we have just shown, and proceeds at once to the 
construction of the vaults without centering: this is the me- 
thod employed, which sives in horizontal projection the lines 
‘WOM’, P’L’Q", etc., U’Y, V’Y, etc., that we have just trac- 
ed on our drawings. 

Note 1.9-1032. TO not complicate the FIS., we ossume a very 
SHOLL number of divisions of veds. The operation 1s the some, 
whatever the Ai\oisrtion of the beds. 

‘Here is what composes that method. Hor example, the constr- 
auctor says that the line C K connectins the crown of the dias- 
Qnalaarches with the crown of the side arches shall have ar 
Pise of 1.64 ft.; the mason is accustomed to build this sort 
of vaults, and has no need to know more to construct without 
& drawing the entirel fillins triangle AC D. It suffices him 
to take the length C K or © J, to lay @tfoff as C’K’ on a pl- 
ank (56), to erect at the middte of that line a perpendicular 

8b of 1.64 ft., and to trace an arc through the trree points 
O0’b k’. With this curve beside him, he builds at least a third 
of each side of the fillings like a wall. It suffices for him 
to take with a strings the length of each curve of rubble, to 
lay off this length on the arc 0’b kK’, and to see that this 
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cord gives the rise for that portion of the are thus cut off; 
this rise is what he must take for the course of the rubble 
for closings. The first third of the fillings so nearly approawh- 
es a vertical plane, that the rubble retains itself on the b 
beds, aS the mason sets it, as shown in Fis. §7. But beyond or 
about at the first third, is required the aid of a centre, a 
and the more because the curves of the rubble increase in le- 
npth as one approaches the crown. Now sence these curves elon- 
gate, it is necessary to cu a centre for each one, which wo- 
uld be lengthy and expensive. It is then mecessary to have t 
two centres arranged as indicated in Fis. 58, when together 
beings longer than the course at crown of the fillings, one of 
them not lonser than the curve of rubble tico much inclined to 
be turned without the aid of a support. Hach of these curves 
‘being cut from a pank of about 1.6 ins. thick, has at the mid- 
dle an open slot concentric with the curve siven by the stan- 
dard arc mentioned above.(56).B¥uthe aid of two pins C passi- 
np throush these slots, the cenbre may be made risid, and at 
each course it may be extended as needed, by slidins one part 
on the other. The centre is fixed on the extradoses of the ar- 
ches by means of two iron ansles nailed on the ends of the c 
centres; the mason must take care before placins the points 
A B on the points marked on the arches, to allow the face of 
the centre to hans vertically before fixins asSainst the sides 
of the arches by wedses or a handful of plaster. Thus the wo- 
rkman closes the fillinss of the vaults accordins to the draw- 
ing traced in Fis. 55: i.e., by Sivins each course of the fil- 
ling a curve sufficientito hold them together and to transfer 
their weisht to the arches, and he is no less oblised to pass 
this curve in a vertical plane, for he must place the centre 
ander each line separatins the courses of rubble, as shown by 
Fig. 59, and not beneath the middle of these courses of rubb- 
le. It is not without reason that he must place the centre in 
a vertical plane, and conseauently keep the bed of each course 
of rubble in this vertical plane. These beds (60) at the int- 
fados tracing curves, it results that the section C D must h 
have a Sreatepedeveboomentithan the section D B, that determ- 
ines the number of rows od rubble, and even that ofssection 
DA, although in horizontal projection the line D A must de 
longer than the line D C. The mason must take into account 
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at each course of rubble, this surplus width, and sSive-to ea- 
en of these courses an inner surface presentins the surface 
traced at # It is then necessary for the workman to be suid- 
ed by @ mechanical means; the centre beingealways set vertic- 
ally necessarily establishes the form to be siven to the low- 
er surface. If the mason closed the fillings by courses of v 
youssOirs with innner surfaces of uniform wildt for their en- 
tire extent, On arriving at the crown he would take into acc- 
ount the entire surplus of the width siven by the section C D 
over the section D B, and he would have the two last courses 
of rubble presentins on the intrados a surface like that shown 
at G, which would be disagreeable in effect, and would compel 
the use at that point of rubble of much greater width than e 
elsewhere. By the vertical position of the centre beings comp- 
elled to cause the edge of the intrados to lie in a vertical 
plane, without knowing it, the mason succeeds in sivins each 
eourse the surplus width imposed by the concavity of the vau- 
it. All that is much more simple to execute than to explain, 
and we have never found any difficulty in causing this method 
to be adopted in parctice. A skilful mason, aided by a boy w 
who brings him the split rubble and his mortar, closes the t 
triausle of the vault without the aid of any machine, without 
centering and without tools other than his axe and his centre. 
Once that the workmen understand the constuction of these va- 
alts (which does not take long), he sets the courses of rubble 
with great facility, having only to dress them slightly with 
his axe todremoaveetheir parallelism. Nearly always when he h 
has acquired the practice, he abandons the Slotted centre and 
‘contents himself with two curves held together by two spikes, 
extending them at: each course, for the beds of the rubble be- 
‘ing very’ little inclined,’ except near the crown, a weak’ supp- 
‘ort: suffices to prevent it*from slidins on the mortar.’ Bach 
‘gourse set forming an arch, the’ centre’ is removed without the 
‘result: of the’ least’ movement.’ It must be stated that this rub- 
‘ble'is’ Senerally thin, and that’ many fillinss: of’ Sreat’ Gothic 
‘vaults, particularly at the end of the’ 12 th century’ are’ no 
‘hore than’ 4.0 to’'4.8 ins. thick. | This’ method of constructins 
‘Vaalts’ is not the: only: one; it belongs: solely to’ Ile-de-France, 
‘Beauvoisois;and ohampasne during the second half of the 12 th 
century; while in the other provinces less reasonable means 
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were adopted. In Bursundy, thanks to certain particular gual- 
itees of the limestone, splittins into thin layers, rough and 
adherent to the mortar, men lons constructed vaults of plast- 
ered masonry on wooden centerinsgs. The vaults of the choir of 
the abbey church of Vezelay, built about the end of the 12 th 
century, present a sinsular mixture of methods adopted by the 
constructors of Ile-de-France and of Burgundian traditions. 
‘One sees how the Bursundian stonecutters, such skilful drafts - 
men, were embarrassed in sivins to the fillins courses proper 
forms; not being able to make the exact drawins, they experi- 
mented, built the haunches of materials cut sood or bad; then 
not knowins how to close these fillinss, theyeccompleted them 
by rough rabble plastered. That was not a method, but Was an 
expedient. 

Note 1ep-108. The fiLvings of the Sreort vaults of the coth- 
edro\ of Portis are wort over 4.0 ins. thick. 

In the midst of the provinces of ancient Aoguitains, the cus- 
tom that the constructors of the 10 th and i1 th centuries h 
had contracted of closing their vaults by domes was?sondeep- 
‘ly rooted, that they onlin very late understood the Gothic cr- 
oss vault, and which they adopted in appearance, but not the 
actual structure. 

Everyone knows that the voussoirs composins a dome sive in 
horizontal projection a series of concentric circles, as indi- 
eated in Fis. 61. A beins the section and B the ouarter of t 
the horizontal projection of a hemispherical dome. When the 
‘system of Gothic construction prevailed in the royal domain, 
and the architects recognized the use that could be made of 
it, they soon desired to adopt it in all the western provinc- 
‘es of the continent. Rut these different provinces, attractal 
by the frank charm of the facilities presented by the new ar- 
‘Chitecture for conguerins obstacles before insurmountable, hbo 
however could not abruptly set aside traditions strongly root- 
ed among workmen: there resulted from this sort of compromise 
between the structure and the form. In the 12 th century were 
Seen to rise along the entire line extendins from Perisord to 
the Loire to Angers and beyond, vaults that by construction 
are actual domes, but which seek the appearance of cross vau- 
‘lts. These are’ domes beneath which have been turned two dias- 
ONal arches, rather a concession to the taste of the time than 


va Pe i. a 2 < 

1 Oe +* 
pe vena ie 
, Sie vi ioe 
7 'd ad & 


te wed odd vd bedweseis eeltiltost edd Aomiss ee 


Ee ses a 
[een scntontinedl fisiseo of ednend wbostang 
fas davon ,ateyel mids otal nabtdtior nodes mit 
-tesig to ativey bedoursence gaol nem ,issicm © 
to atodo sit te etleev sd? .2anitedneo neboow m 
dt St eft Yo bae ent dvode dlind ,veleweV to domes 
ews yd bavoebs eboddem to sindzin asivgate aod 
senolsibead os ibousind to bas cone tt-eb=-e1T ! c 
etterh Intlite dove ,etedawoonode van a a 
HSQo1g eSeIBES antlftt edd ct entvite nt hee 
~iasoxe yond ,safwerh fgosxs edt svem of olds t ae 
nedt jhad 1° boot éuo eleiretem to eedonmed eae 
mond betelomoonyeds  eexartiri sesedt esolo ot we “end 
as eew dud ,fodtem e ton sew sent so od 
hae ee 
-fteo sft Po etluee toate oft Fo sawhl TIF 942 48 ? 
NOldt .aaf Ocd T8070 Som eee 
-mo oft ,enisdivoA tnsione to esonivors edd’ 20s & 
df geivetess dz tf bne dv OL ocd to srotoursenes 8 
-~gesicesteew eonch yo et {nav thers bateolo 7" 
“4D oidrod edd béecersbay etel yiev nine yes ae ; 
ede ten tod .9onetesaes oi bedqobs -yeds dotdw. pean 
ae ee 
‘mt avid ened s seine eriosavov odd tedd ewes 
~ibni-es ,eslotio oitineonoo to esiise's soitoshorg J 
3$ to iedasep edt 4 bane noivosd’ edd gnted isi. Same 
sid nodW .emob Isoisengeiaed 8 to ance 
.1femobh Isyou sid ai beliaverq nottouawesoe « 
to obéin ed blvoo ssit see edd hex Lngcost ato 
-~onivorg nietzew sat Ife at ti soobs of bentesb 
fesosisis: ,Beonivorg Tnsisttiéb sasds Jug snes 


i 


(Ssidsdnvowwent sioted aesloadedo. So L%S00 Hoo | 
~too1 yigdorwe enottibeds shtes see vitowstia son: 
seimoremoo to duos eine wort bedinesy siedd - ay 
siew Yisineo dé St edd at .wiot edd Bae axnsoutigl 
of bioki1e9 mod acibsosxe ont! evitns leds anole ge 

aeisouitenco yd wend etinavy ~faeved fre | idenbepei 
(~s8¥ ee019 to sonsisedce ert isee dofdw dod es 
“tsib ovd benast nesd ove d::debeaaeneied cannes a 
tedt sutt sat to stead end of sofeesonoo e teddet | dedow ii 


4 


94 

as a requirement of stability; for in fact these diagonal ar- 
ches are generally very weak and support nothing, freauently 

beings ensgased in the filling and supported by it. This obser- 
yation is of major importance; we shall see at once what the 

consequences were. Still these builders of domes at any cost 

were not lons without recosnizins that the structure of their 
yaults was not at all in harmony with their apparent form. The 
movement was impressed over nearly the entire area of present 
‘Prance about the end of the 12 th century; it was necessary 

to adopt the mode of construction invented by the artists of 
the North; it was essential to abandom* Romanesque traditions: 

they were exhausted; the people rejected them because no lon- 
ger sufficins for their needs, and especially because they 
were the livins expression of that monastic power asainst wh- 
ich rose the national spirit. The schools subjected to the d 
dome made a first concession to the new mode of construction; 
they understood that the diagonal arches were made ir Gothic 
construction to support the fillings; then instead of setting 
the courses of rubble for fillings as they had done at first, 

Without takins into account the diasonal arches as indicated 
in Fis. 72, they took the extradoses of these arches as points 
of support, and turned courses of rubble, not as side or tran- 
‘“Sverse arches on these diagonal arches, like the constructors 
of Tle-de-Drance, but as arches diasgonal to the side and trans- 
verse arches, having them in:ersect at the crown. 

‘Fis. 63 ~ will illustrate this arrangement. This construct- 
ion was less natural than that of the vault of the North, but 
it gave the same sections; i.e., that from A, the crown of t 
the side or transverse arches, to B, the triangles of the fil 
‘ling A BC form a reentrant angle, a concave line. But since 
these junctions A B of the courses of rubble produce a bad e 
effect, and present a difficulty for the mason, who needed om 
thet line A B aowooden curve to support each course of rubble 
@8 he set them; a stone rib B F was turned to receive the ends 
of the courses of rubble and to conceal the joints. 

Note 1.p.110. VYoults of the cloister of Fontfroide neor Nor- 
Wonne, side oistes of cathedral of Ely, cloister of Kestmins- 
Yer (Bnevond), side aisles of church of Eu. 

At the end of the 12 th century Aouitaine was Anslo-Norman, 
'88 well as waine and Anjou. This system of vaults not only p 
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prevailed in these provincesbut passed the Ghannel and was ad 


adopted in HEnsland. Gradually during the first years of the 
#3 th century it was abandoned in the provinces of the conti- 
nent, to definitely adopt the mode of Tle-de-France; but in 
Bnsland it persisted and extended, was perfected andnsonn led 


the constructors into the system of vaults opposed in princi- 


ple to the French system. The manner of Settins the courses 
of rubble in the fillings of vaults on arches, borrowed in 
Tle-de-France from Roman cross vaults, in Bnsland from the d 
dome, had sinsular consequences. In France the surfaces of th 
the fillings always remained concave, while-in Fnéland they 
‘ended by beiné convex at the intrados, or rather by forming 

a series of curvilisear cones, reversed the intersecting, pro- 
ducing forms consequentiyvopposedotosticir origin. But when 
one studies Gothic architecture, he soon recosnizes that rea- 
soning, the losical consequences of an accepted principle, a 
are followed with inflexible rigor, even to produce results 


apparently very stranse, exasserated, distant from the start- 


ins point. For him that never loses the traces of the incess- 
ant attempts of constructors, the transitions are not only 
perceptible, but are deduced by reasoning; the slove is irre-— 


‘sgistible, they seem the result of caprice, if one ceases for 
an instant to hold the thread. Thus one should not accuse the 
‘bad faith of those, who not beins constructors, judge what t 


they see without understandins the origins and the sense: what 
one can reproach them with is the wish to impose their judsm- 


@nt, and to blame the artists of our time, who believe that 


they find in this lons travail of human senius resources and 
useful instruction. Hach one can express his feelins, when it 
concerns 2a work of art, sayins; “This pleases me, or that dis- 
pleases me;”but it is not permitted to anyone to judse the p 
product of reason otherwise than by reasonins. It is free for 
each one to not admit, that a perpendicular to @ straisht li- 
née forms two right ansles; but to wish to prevent us from pro- 


Vins it, and especially to recognize it, is to push the love 


of obscurity rather far. Gothic architecture may displease by 
its forms; but if one claims it is only the product of chance 
and ismorance, we shall demand permission to prove the contr- 
ary, and havins proved it, to study and use it, if this seem 
‘S00d to us. 
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Then having to close this section on vaults, let us see how 
the Anslo-Normans transformed the dome of the West into a va- 
ult of a form very different in appearance from the hemisphe- 
rical vault. We have just stated how the constructors of Aogui- 
taine, Anjou, waine and Ensland, had been led to add other r 
ribs to the cross vault to conceal the junctions of the rubble 

filling at the lines of the crowns; i.e., how they divided a 
square or rectansakar vault into eight triansles instead of 
four. This point of departure has such Sreat importance, that 
we ask from our readers permission to insist on it. 

Assuming a cross vault, half made by Frenchmen at the besin- 
nins of the 13 th century, and half by Anslo-Normans. The Pr- 
ench vault will sive in horizontal projection (64) the drawi- 
ns Ay the Anglo-Norman vault the drawins B. Hence nothins is 
more natural than to connect the crown © of the side arch wi - 
th the crown D of the diagonal arches by a projecting’ rib mas— 
king the junction formed by the meetins of the fillins trian- 
gles of rubble # C D, FC D. These fillins triansles are evi- 
dently derived from the dome vault, or rather are four penden- 
tives that intersect in © D. The vaults of Aquitaine or prin- 
itive Anslo-Norman vaults further have the crowns of the side 
arches at 4a level lower than the crowns of the diasonal arch- 
es, and their skeleton is presented in Fis. 65. This mis. sh- 
ows well that the Anslo-Norman vault is nothins else than a 
hemispherical dome intersected by four pointed arches, for 
the diagonal arches are round. On that skeleton the courses 

of the fillings in rubble and turned as marked in G, while 
‘in France, on two diagonal arches and four side arches of t 
the same dimensions and form, the courses of rubble fillings 
are turned according to the drawins.H. Then althoush the pri- 
icipal ribs of vaults in wrance or in Ensland may be identic- 

@l im drawing, in France the fillins is evidentln derived from 

the Roman cross vault, while in Ensland it is derived from t 

the dome. Until then, although the principles of constructim 
of these two vaults are very different, their appearance is 
the same, save the additions of ribs connectins the crowns of 
the side or transverse arches with those of the diasonal arch- 
| @8, an addition that is not an absolute rule. 

| While in Ile-de-Franc and the adjacent provinces at the em 

| of the 12 th century, there were rarely built cross vaults c 
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crossed by transverse arches, i.e., always senerated by a sm- 
are plan and closed by skew fillins triansles, as shown by Fis. 
55, men sought in the West to obtain the same real and appar- 
ent lishtness, but always retaining somethins of the dome. 
There exists near Saumur a little church, that indicates in 
the most evident manner the uncertainties of the constructors 
of the West between the innovations of the architects of the 
royal domain and the traditions of Aquitaine: this is the ch- 
urch of Mouliherne, there the two systems are together. The 
first buildins of the edifice has a single nave next the fac- 
ade, and is vaulted according to the plan (66). From A to B 
is a sreat transverse pointed arch. Brom A to C and B to D are 
two pointed diagonal arches, that are only rounds with sémic- 
ircular sections. A second transverse arch & F with similar 
section crosses the two diasonals. From &B to ¢ and F to G are 
turned two other secondary diasonal arches intersecting the 
principal diasonals at I and kK. The four triansles comprised 
between the points — G F are closed accordins to the method 
of Aquitaine or the Anslo-Norman, i.e., accordins to the vrin- 
ciple of the dome; the four other triangles 2 DI, DGTI, ¢ 
GC kK, C F K, sre closed after the Prench system, and still t 
the ribs L I, MI, N K, O K, connectins the crowns of the si- 
de arches with the intersections I and K, project below thee 
courses of the fillings. These ribs are even decorated by fis- 
ures carved in relief. As for the triangles A&R, BFR, thy 
are closed in the French manner by skew fillings. But a half 
transverse arch existins from G to R, the constructor has th- 
Ought to continue it as a projecting rib as far as the top of 
the sreat transverse arch A B. Then the section made on G § 
Sives the drawings (67). If one desires to have an exact idea 
of the appearance of this vault, it is necessary to refer to 
the prespective view, that we sive (68). In the royal domain,, 
One would be content to close the triansles of the fillins 
(Fis. 66), BDR, DGR, CCR, @ FR, by courses of rubble 
Placed from the side arches # D, D G, etc., to the transverse 
and diagonal arches # R, GR, DR, absolutely as done for the 
triangle A RR. 
As long as the vault of Aquitaine and the Anslo-Norman ret- 
@ined its very stilted diagonal arches, like those of the pr- 
imitive French Gothic vault, the appearances of these vaults 


=e wine betanenee eysnls 600i sotlotas 
2i yd awode 68 eolgnatss gakiliy fit i 
-sacos bus Ise1 emee od miavde o¢ seeF ots nt 


gt geveotbni yude ,doraio wiedas & Tumues mal 
erofonwance add Ye seidstedisoay oat Lenape 
end to edoedidois end to avortevonnt sdd mes 
=o Sd ai aint jenisdivod to aneigibsas ott: f 
edt .teddenotd ote emedeye ond odd ‘ements ¢ 
-o8t ead dxon sven slkate & ees eortibs eit To Gases 
© o¢ & mox® .(60) asia odd oF Ynibrocos” te 
ote ¢ og 9 Bae m of A most .dows bedator serevel sid Tser 
~oimee ddiv ebavon ylao 1s tedd sede Lsacdeih beds or 
asfimie d¢iw T % doe eerevensat boooee Aly ary. 
an D of FT Bas D ox F mort .elenoteth ont ene 
edd Qnigvosaietai esious iencbskb yvishnooes 166 
beerromoo velsnsise as0t eal .% bas Toe 2 Leno8 
bodsvem sd¢ of Batbrooos heeolo e168 F DS Bem ee 
~gixo edd o¢ Baibroooe . +81 ,aemtok~o Lend eesti 
Be Pb Re J ¢ & eeleseiad ssdto s90T edd oa | 
3} ifftte Boe’ usteve donss% edt isdts beeols ors! 
~te ‘ede to enwoto odd antdoennen 1 0° Ee LE 7 
oedd woled dosfoig 4 bas T enottoseistat edd 4 
~4#% yd betatooeb neve sas edin evedT setatl hed 
yode 8 2 9 .F 2 A eoleasiay odd q0% ef .tetlet 
tied & dua seumilit? wete yd s9mmem donot emer 
~ij esd a1odQursenos ond (A OF D mort oniseixe « 
to cot edd as tet ee din guitostorg sas ci ome 
29 ao ebem sotdoce oid nedT .8 A dow se 
pebi tosxe oe eved od eotieebh ono II 88) 
og aster of yiseesosa ei ci ,tiusv eidt Tos 
.~fitamob Isyou edd mI .(53)‘evib ew dade rot ¢ 
anrligzt sig Yo selemetas odd ssolo od ‘snedmox 
siddut to eertg0o yd Al BE AO DAD O18 
‘setovensis edd o¢ ,.ode .2 0 (0 E eedots ebie’ odd 
eit so? on0b esi yleteloeds AO ADRS gedois Isnods 
; 5 sic tute a 
-te1 osmtol-oland sit bas eniedinpA to tiasv edd 88 Rn0 mA 
=-19 odd to seodd etil .esdors fsnoesib betlise ye" Ee 
asivev gasdd to seonsisecas sat ,dinev oiddodrde 


' 98 


} 
were nearly the same; but in France from the end of the 12 th 


century was recosnized the advantase in raisins the cronmns of 
the side and transverse arches to the level of the crowns of 
the diasonal arches; 1, to be able to have higher windows, 2, 
to allow the tiebeams of carpentry to pass above the vaults, 
without raising the side walls too much. It was desired to in- 


itate thi:: improvement in the Anglo-Norman provinces. Then a 


difficulty presented itself: the principle of construction of 
the courses of rubble of the filling derived fhom the dome 1 


lent itself badly to that innovation. We have just said that 


a rib had to be placed beneath the junction of the ends of t 
these courses of rubble. Now assume an Anglo-Norman vault of 
the section siven (69); when it was constructed accordins to 
the drawins A, the rib connecting the crowns B C could offer 


a perfect resistance by its curvature, but if it was constrw- 


ted according to the drawins D, according to the new Prench 
method, the projecting rib C &% had not sufficient rise to pre- 
sent sufficient resistance? if the vault was great, it was to 


be feared, that this rib mignt bend at G, about the middle of 


its lensth. To avoid this danger, the Anglo-Norman construct- 


ors did not abandon for that their method of filling; they p 


preferred to support this weak point © by new projecting ribs, 


traced in H I on the horizontal projection K, and then instead 
of turnins the arches of the fillins of rubble as traced atL, 


then set them as traced at K. Hxaminins the suarter 0 M PI, 


of the vault, one recognizes that its internal surface was al- 
ready near, because of the arrangement of theccause of the ar- 
ransement of the courses of rubble fillings, bo Sivins a port- 
ion of the curvilinear concave cone. Once on that path, Anslo- 


Norman constructors no lonser thousht of the Prench vault, t 


they freely developed the principle, that they had perhaps m- 
consciously adopted at the orisin; they saw in the Gothic va- 
ult only a net of interesting arches reciprocally staying each 
Other, and supportins the fillings only Sivins each of these 


Surfaces scarcely concave. Already at the middle of the 13 th 


century, they erected the choir of the cathedral of Ely, who- 
se high vaults sive the horizontal projection (70) and the s 


Section D made on C’D’. Confidins in the strength of these. 
@fossed and counter stayed arches, they did not hesitate to 


Ta@ise the crowns ©’D’of the side arches Ff # above the crowns 
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G, so as to have very hish windows, as indicated by the sect- 
ion C D. But the appearance of these vaults in the interior i 
is quite different from that of the French vaults. Here is “4 
perspective view of one sprinsins of the vaults of the choir 
of the cathedral of Bly (71). It is seen that these arches or 
projecting ribs sive a sroup of curves, a considerable porti- 
‘on of which presents a conical curvilinearrconcave surface,a 
and to render this effect more striking, the constructor has 
taken care to combine all the arches on the abacus of the cap- 
ital into a compact group, whose lower bed we indicate (74 bis) 
at A, and the horizontal section at the level B, at c. sut if 
this horizontal section traces a portion of a polyson resting 
on the branches from D to #; from D to FP, which is the side 
arch, it returns abruptly, for the sprinsins of the side arch 
beins made igher than that of the diagonal, transverse and 
intermediate arches, the rubble fillins G ? must rise vertic- 
ally in a plane passins through G PF. These vaults then presmit 
ap to the sprinsins of the sidecarches, a sroup of ribs proj- 
ectins from the construction, a compact mass, heavy in fact, 
With a certain pretense of lishtuess. Desiring to retain the 
crowns of the side arches at the level of the crowns of the 
diasonal arches, as we have already stated, and being evident - 
ly restricted in their combenations by the reentrant and ver- 
tical surfaces G F, the Anglo-Norman constructors took the w 
method of raisins the sprinsinss of the transverse , diasonal 
and intermediate arches to the level of those of the side ar- 
ches. The presence of the vertical surface ? G beside the cur- 
ved surfaces D & was not losical for rationalists. But placins 
the imoosts of all arches of the vault at the same level toa 
avoid these vertical surfaces, the Hnslish architects however 
pretended to place the crowns of the diagonal and transverse 
arches on the same horizontal line. then it war necessary for 
these transverse and diasonal archer to be very depressed. th 
Then in Ensland men came to abandon the pointed arch for tra- 
n8verse arches and the round arch for diasonal arches, aud to 
adopt curves composed of portions of ellipses while retainins 
Only frankly pointed curves for the side arches, as indicated 
by Pig. 72: the crowns A BC are in the same horizontal plane. 
‘From these groups of ribs formins voyramids or in#8erted curvi- 
linear cones to vaults composed of intersecting curvilinear 
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cones is not far; the constructors of the end of the 14 the 
century in England soon arrived at that last result.(72 bis). 
‘But these vaults are no longer closed by fillings of rubble 
masonry on cut arches, these vaults are entirely composed of 
large cat stones of small thickness, reauirins drawings, com- 
plicated diagrams and certain artifices, for example, such as 
that of transverse arches hidden in the surfaces, as we have 
marked them by A B C on the sketch representins the extrados 
of the vault. 

Note 1-p-122. See Mewortr of Dr. WAVVis on the construction 
of voults in the middle ages, and the trans\artlon vy ye SG. Da- 
We Vol. Ae Revwe Ge Lrarchitecture. 

_ hus by a series of deductions, further very logical, Anglo= 
‘Norman constructors passed from the dome to these singular v 
vaults composed of intersections of curvilinear cones, and de 
departed entirely from French construction. In Normandy, these 
vaults were never adopted; but the English influence there r 
remained somethins. In that province toward the end of the i 
15 th century were often abandoned vaults composed of courses 
of rabble turned over arches. They also desired to use cut s 
stone. The people of Normandy, Manche and Brittaoy voluntari- 
ly made compound vaults; either of sreat cut slabs decorated 
by mouldinss inside, supported by their joints without the a 
aid of arches, or of stone ceilings set on arches. One sees 

in the church of Ferte-Bernard near Mans pretty chapnels of t 
the 16 th century thus vaulted. (73). Those afeslabs sculp- 
tured in coffers inside, set on stone arcades supported by 
diasonal arches. This system of construction is elesant and 
ingenious; buat one would wish to see here rectangular windows, 
for the pointed side arches enclosing them have no reason for 
@xistence. The system of Gothic vaults must come to that, ne- 
cessarily its final expression. To close the intervals left 
between the arches by ceilings, and at need to multiply the 
arches to the point of havins between them only surfaces, that 
Could be easily filled by one or two slabs, was to arrive at 
the limit of the system, and this was freauently attempted 
With success at the besinning of the Renaissance, either in 
relisious monuments or in civil architecture. It is even pro- 
per to render this justice to the architects of the French 


Renaissance, that they knew how to employ with sreat freedom 
- 
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Gothic methods concernins the construction of vaults, and that 


in freeing themselves from the routine in which were held the 
masters of the 15 th century, they applied the new forms and 

resources to the art of construction of the middle ages. 

— Note 1.0.123. The construction of these chopels dotes from 


‘4BAZ %O 1544. 


At the besinning of the 16 th century, the architects very 


frequently employed the systemoof vaults composed of slabs s 


supported on ribs, which permitted them to decorate these va- 
alts with rich sculptures, and to obtain effects previously 
unknown. Gomposins a sort of framework of stone with pendant 


keystones or rosettes at the intersections of the ribs, they 


set carved slabs between them. This system was often adopted, 
for example, to vault salleries, inclined ceilings of stairw- 


ays with elliptical tunnel vaults (74). Hach voussoir of the 


transverse rib A supports at both sides of the little pendant 
keystone & joint B to receive the lonsitudinal ribs: the sla- 
bs D simply rest in rebates on these ribs, as indicated in de- 
tail X; A’ is the section of one of the transverse arches, B’ 
one of the voussoirs of the longitudinal platbands, D’ the sec- 
tion of the slab. This method is simple, and such constructi- 
on is Sood and easily executed, the slabs can be carved befo- 
re setting, it presents all the elasticity that the Gothic c 


constructors had obtained in the combination Of their vaults. 


But the artists of the Renaissance very ouickly forgot these 
excellent traditions, and if they lons retained those forms 


derived from a reasoned principle of construction, they cut 
this sort of vault like an ordinary tunnel vault, no longer 
resardins the framework as independent ribss. 

‘paring the 15 th and 16 th centuries, the Endglish and Norm- 
ans had attained in the construction of vaults the production 
of surprisins effects by their combination and their richness. 
The architects of Tle-de-prance, champagne, Bursundy and of 
the Loire retained, even in this last time of the Zothic per- 
iod, more sobriety: during the 16 th century, they even sousht 
to reproduce the férms, if not the structure of the Roman vault. 

When the character of the people is left to its own inspir- 
ation and is not falsified by a spirit of narrow system, it 


‘depicts itself with an entire freedom in works of art, and 0 
‘particularly in those which are in sreat part the result of 
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reasonins. The Normans have always been rather bold workmen 
than inventors, they have known from all time how to appropr- 
ijate the discoveries of their neighbors, and to apply the sys- 
tem themselves. It is unnecessary to demand from them these 
efforts of the imasination, those conceptions that belong to 
more southern Senius, but indeed ingenious and thoushtful ap- 
plications, a consistent and wise execution, persistence and 
care in the execution of details. These qualities are found 
in the Anglo-Norman edifices built during the 12 th and 13 th 
centuries. It is unnecessary to ee¢quire from Anglo-Normans 
that freedom of charm, variety and individuality, which we 
find in our French construction. With them a method passes 
for good and practical, they perfect it, extend its results, 
follow its prosress and stop there. On the contrary with us, 
men always seek and perfect nothins. Anslo-Norman structures 
are Senerally executed with much more care than are ours; but 
to know one of them is to know all; one does not see those n 
new and bold inspirations burst forth, that have tormented o 
our architects of the first time of Gothic art; a true epoch 
of intellectual emancipation of the laborious classes of the 
North of Brance. 
MATERIAUX. Waterials. 
This is interestins to observe, and it may have a conseoue- 
nee. The more youthful the people, the more the monuments th- 
ey erect assume ascharacter of durability; on the contrary 
in Srowins old, they content themselves with temvorary struc- 
tures, as if they were conscious of their approachins end. It 
is with peoples as with isolated individuals; a youns man will 
build more substantially than one of seventy, for the former 
does not have the feeling of nis end, and he seems to believe 
that everything surrounding him cannot last as lons as himself. 
Now the middle ages are a sinsular mixture of youth and decr- 
epitude. The old antiaue society still retained a breath of 1 
life; the new life is in the cradle. The edifices constructed 
by the middle ages manifest these two opposed situations. In 
the midst of peoples permeated by youns and strons sap, for 
 €xample like the Normans and Bursundians, the structures are 
built much more solidly, and asuume a more powerful character 
Shan among the dwellers on the banks of the Seine, Marne and 
| B0ire, whose customs still exhibit Roman traditions in the 1 
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12 th century. ven the Bursundian has a considerable advant- 
ase over the Norman, in that he is endowed with an active inm- 
agination, and that his temperament is already southern. Bur- 
ing the Romanesaue period his monuments have a character of 
pozer, that one cannot find in the other French provinces, a 
and when the system of Gothic commenced to develop, he took p 
possession of it and applied it with singular energy. Perhaps 
he had a taste less sure tham his neishbor, the inhabitant of 
the banks of the Seine or Marne; but he certainly had more t 
than him the feelins of his strensth, the consciousness of fh 
his duration, and the means of displayins these youthful aual - 
ities. It seems that the terriotory occupied by him came to 
his aid, for it supplied him with excellent materials, resis- 
tant, of large dimensions, lending themselves to all the bold- 
ness, that his ardent imasination could sussest to him. On the 
contrary in the basins of the Seine,Marne, Oise and the middle 
foire, in old France, the matetials furnished by the sround 
are thin, lisht and with little resistance; they must by their 
nature discard the idea of rashness, and comple the construct- 
or to replace by insenious combinations what the soil refused 
him. It is necessary to take into account the properties of 
these different materials, and of the influeirce exerted by t 
their aualities on the methods employed by the constructors; 
but independently of their particular qualities of materials 
suitable for buildings, we reveat that the charcater of the in 
inhabitants of these provinces presents great differences, t 
that influence the means adopted. 

The transition is complete; of Romanesoue construction there 
remains nothing more; the principle of eouilibrium of forces 
has replaced the system of inert stability. Every edifice at 
the end of the 12 th céntury is composed of a framework rend- 
ered stable by the combination of obliaue resistances or ver- 
tical loads opposed to thrusts, and of an enclosure, a cover- 
ing, that clothes this skeleton. Every edifice possesses its 
‘skeleton and its membranes, it is no lonser merely a framework 
of stone independent of the enclosure coverins it. This skel- 
eton is risid or flexible, according tc the need of the place; 
it yields or resists, it seems to possess life, for it obeys 
contrary forces, not passive but active. Already we have been 
able to appreciate the properties of this system in the desor- 
r : 
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description that we have given of the construction of the ch- 


oir of the churlh Notre Dame of Chalons-sur-Marne (Figs. 41, 


‘42, 43); but the construction appears how rude and refined at 


the same time, mean and complicated, if we compare it to the 
peautiful Bursundian structures of the first half of the 12th 
century. There all is clear, frank, easy to understand; of w 


what wise boldness! The boldness of men that are certain of a 


not failing, because they have foreseen everythins, that they 
have left nothins to chance, and know the limits that gaod s 
sense forbids passins. 

We have reached the period of construction in the middle a 
ages during which the nature of the materials employed is so+ 
ing to play an important part. We cannot pass over in silence 
observations, that must be as the introduction tc the methods 


of building of the Gothic architects. Such a sreat quentity 


of public and private edefices were erected durins the 12 th 
century, that one cannot be surprised to find amons the const- 
ructors a profound knowledse of the materials suitable for b 


buildins and of the resources offered by their use. Men that 


could not acauire a very extended instruction, by lack of conm- 
plete teachins by the successive observations of several cent - 
uries, are oblised to supplement that elementary poverty by 
the sasacity of their intellisence; not beins able to depend 
on developments not in existence, they must make their own 


observations, collect and classify them, composins a theory 


from them. Practice alone directs them, only later are the r 
rules established, and it must be confessed, that however con- 


plete the theory, however numerous and good the rules may be, 


they never can take the place of observations based of a dai- 
ly practice. At the end of the 12 th century, the constructors 
had moved and cut such a Ssreat quantity of stones, that they 


had come to know accurately their properties, and t employ t 
these materials in accordance with these properties, with a 


very rare sagacity. Then it was not as today,an easy hatter 


$0 procure cut stone; the means of transportation and of quar- 


ryins beings insufficient, this must be supplted on the ground; 
it was not possible to procure stones from distant sources; 


it was then by means of local resources, that the architect 


ai ne 


mast beild his edifices, and frequently his resources were w 


weak. Men do not take into account sufficiently these diffim- 


ee 
a 
+5 


 ado.gdd Yo soitonadenoo edd Yo neviR vowed — 
(fh seei®) enisM—ise-ecolsnd te ened gavel ala f 
je benttsa bas. abst wok stssdds noftoumdance edd 
ei¢g ot Ji o1sqmoo ex ti ,bessotlomoo bas, agen 
ig <f est to tien Geirt odd Yo esistonide 4 | 
x to ;basdeishag of yeeo .tne71 ie9fo. abs the 
flo aietieo 918 tadd gem Yo eeonblod ed? , 
gerd dood ,Quintyieve aseest0? sved yedd onan 
2 boot tsdd etiat{ odd wood hae ,sonedo-o¢ Bal aa 
niseag 
8 aibbin eat ni goivouttenco to belisg ede. 
“on ei bevolome elgiversn eit to sundaes odd. aot ;: 
sonelie ai revo Besa tonnsc ot «d1s¢ sensseent dad 
ehondem edd 2¢ mottouboutai edd 66 ed tenm dadd 
viidesun Jeg s dou? .atostidorws oidsoD odd t | 
fg SI end doth betoeas e1sy esotieks etevinga 
~tenoo sig anoms Batt of beeiraqwe od donno ene | 
¢ wtleldsdive eleireten oat Yo otbelwond be Yor 
dadt O98 .98n afedd yd bersiio esoweset odd tod 
 =itos te xoal vd Oftouiwent oOshnedxe yaev 8 sitopes 
~tueo Isasvee To enoléiavisedo sviessoous ods a 
yc yYsisvog wisieesele Jedd dnemolaqque od bebhid 
husceh of sids tated ton poonetilio¢ni atese te 
nwo Tishd elem tenm voit .soneveixe at dom ea | 
_ viosdd 8 unigcomoo .medd viteselo has tooblea 

a sid oxs stel vino .mede etoeakb enols ook; 
-moo yevewod dadd ,begastnoo od tenm si hoe het 
od ysm ealua gat ines shanusenanomaduaealnaaae 
~fabh 8 to beeed anotdvevierdo to soa ig ett oted uf | 
&VOd OUTS HOD eng ,vyIuiose at Cl edd te bane ens th. 
youd sedd ,.esnote to yd Le a8ap tae s dove ana 
¢yolaus ¢ kas .seidieqota wiesd visdeio0og 
| cd iw’  seitiecotd seeds ddiw. sonasbioges nis 
tecien yess aa,yebot es don eaw si ned? « ‘is 
-1eu0 lo bas soisadiccene ds Yo engem odd yponode @ 
(bowow edt co betidqos od deum -ebdd « ae 
sesomee tuedeik mott asnote sivo01g oF eldieecg don 3 . 
Jostinois ots dadd ,eeorowes Leool to anesm - edd Baw 
¥ 919" Reotwoget etd yitneepett sin nepal 
-witlib ezend y{tnetoitive tanooos.otnl exed tom 


105 
difficulties, when they appreciate the architecture of that 
time, and they often place it to the account of the architect, 
regarding it as a puerile desire of erecting str>ctures aston- 
ishins by their lishtness, when it is in reality only extreme 
_penury of means. Building stone in the 12 th and 13 th centu- 
ries, compared to what it is in our time, was a rare material 
and consequently dear; it was necessary to economize it and t 
to employ it so as to use the smallest possible volume in st- 
ructures. There is no need to resort to written documents to 
recosnize that fact? it suffices to examine public and priva- 
te edifices with some care, and one will recognize that the 
constructors not only did not set one stone more than necess- 
ary, but also that they only placed in the work the oualitie 
suited to each place, economizins very scrupolously the dear- 
est stones, 1.e., those of very sreat durability or of great 
volume. The workmanship on the contrary beings relatively che- 
ap, the architects did not commit the fault of lavishins it. 
Besides it is sufficiently in the order of things, that when 
a material is dear in itself, one seeks to emphasize its val- 
ue by unusual workmanship. We recommend these observations to 
persons, who not without reason, now condemn the servile imi- 
tation of @othic architecture. Here is what might be said, b 
but which has net yet been thousht; “If in the 12 th century 
35.3 cu. ft. of stone on an average cost $40, and a day’s wo- 
rk of the stonecutter 20 4, it was reasonable to use only the 
least possible stone in an edifice, and it war natural to en- 
phasize the value of this precious material by workmanship, t 
that cost so little. But today the stone averabes $20 per 35.3 
cu. ft., and the day’s work of the stonecutter represents $1. 20 
or $.40, so that there are no longer the same reasons for sa- 
Vins stone at the expense of stability, and for Sivins a mat- 
serial costing so little, workmanship costins so dear./ That 
arsument would be more conclusive asainst the imitators of 
Gothic architecture, that for example, is not the comparison 
of the nave of a Gothic church to an inverted hull of a vess- 
el; for that comparison is an eulogy, rather than a criticism, 
just as would be the comparison of the dome of the Pantheon 
to a straw beehive. But leave aside comparisons, that are no. 
_Teasons, as the proverb says, and let us proceed. fonstructo- 
ts in the middle ages did not know the saw withssand, that 1 
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lons blade of wrousht iron by means of which, by a horizontal 
peciprocal movement, a workman can cut enormous blocks into 
slices as thin as the need requires. There are still 70 depart- 
ments in France in which that very simple instrument is not: 
employed, and these are senerally where they build best, for 
one can contest the advantases of the saw with sand. France 
abounds in very varied beds of limestone, very sood and easily 
quarried. These beds as all know are hard or soft, thin or t 
thick, usually thin when they are hard and thick when soft. 
Now it is always advantaseous in construction to respect the 
order of nature: that is what the ancients frequently observ- 
ed, and is what was most scrupulously observed by the Gothic 
constructors. They ouarried and employed the materials such 
as afforded by the beds of the quarries, even subjectins the 
architectural members to the heights of these beds. Never do- 
ublins the stone as we now see done on our yards, they set t 
them entire in their structures, 1.¢., with their heart reta- 
ined iu their middle part, their lower and upper beds, conten- 
tins themselves with cleanins them. This method is excellent; 
it preserves to the stone all its natural strength, all its 
means of resistance. If Gothic constructors of the first time 
employed soft stones for points of support (which they were 
often forced to do for lack of findings others), they took ca- 
re to use them with a sreat heisnt of bed; for in that case 
soft stone is less subject to crushing. As for hard stone and 
the thinnest among others, which are generally the stronsest, 
they used them as bands, continuous lintels to connect toseth- 
er distant piers, they formed the points of support of then, 
which should bear a very heavy load, either by pilins them on 
each other, if these supports were very thick, or by placings 
them on edge, if the supports were sleuder. With regard to s 
‘stones set on edge, one recognizes all the acuteness of obser- 
vation of the constructors. They were not isnorant that stones 
set on end are subject to split, so they chose them with par- 
ticular care in lower beds, very homogeneous aid compact, in 
the sypsam at Paris, in the hard stones of Tonnerre, | in lower 
‘Burgundy and Champagne, in the thin beds of upper Bursundy, 
hard as sandstone and without seams. Bxperience had tausht 
them that certain hard stones of fine Srain, like the sypsum 
of the little hard bed of Tomnerre, for example, composed of 
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‘thin layers of limestone, superposed and connected by a solid 


cement; that these stones by their texture itself, had when 

set on end a sort of counter srain of extraordinary strensth: 
that they resisted enormous pressures, and that strongly held 
under a Sreat load, they split less easily than if set on bai: 


for what causes these stones to split is the damoness that t 


they collect between their thin layers and that swell their 


marly layers; now set flat, they are more ant to retain this 
‘dampness than if set on edge. In the last case the water sli- 


ps over their surfaces and does not penetrate the superposed 
layers. As proof of what we have advanced, we can cite a num- 
ber of sutters, drips, cornices, flas stones of lias or syps- 
um in very old edifices, set ou bed and often found split: 


while the same materials in the same monuments set on edse a 
‘are perfectly preserved, only split by accidents, such as rus- 
tins of cramps or pins, or by some defect. We must not omit 


here an important fact in the structures of the middle ages, 
which is that the beds are cut with the same perfection as t 
the visible surfaces, and that the stones are always set in 


a bed of mortar, and not jointed or cast, which is worse. At 


most and to terminate this digression concernins materials 
suitable for buildins, we shall add that the constructors of 
the first Gothic period subjected their system of construction 
to the materials at their disposal, and conseaueutly the forms 
of their architecture. A Bursundian architect in the 12 the 
century did not build at Dijon as at Tonnerre;: if one finds 

in the same province the influence of the same school, in tie 
execution of the masonry will be noted considerable differen- 
ces resultins from the nature of the stone employed. But as 

in each province there is a dominant gqualitw of material, t 
the architects adopted a method of buildins conformins to t 


‘the nature of these materials. Bursundy, so rich in stones of 


Superior quality, supplies us with the most evident proof of 


that fact. 
Note 1.0-128. Perhaps some ane witb ask how 1% con be Thor 


‘stone was so deor while the work wos 8o cheop, since” stone oO 
ONLY acouires value by beind quarried. To thot we reply thot 


quarrying wmoy be done with wore or Less skill, and oy means 


“Of machines wore or Less powerful, that o very odvanced Wndus - 
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moter\als, vy foctility in quorrying, transportation, and vec- 
guse the use of perfected wmochines, for example, 35.3 cu Tt. 
of stone only $1.v0 for transportation for 2. wiles by conal, 
end would cost $4.90 or more if brought the some Aistance An 
wogons, if the roads were bod, the Afference would be greart- 
er. Xow thot Vs whot occurred in the widdle ages, not counting 
ahe dues of the rights to Quarry, thet were often enormous. 
pentralization Vs one of the most certain means of obtoining 
‘vow worterials cheap. Formerly there wos not an sobot or Vora 
over whose \Vonds 1% wos necessay to poss, who aid not charge 
for the right of crossing, ond these dues bein orbditrary, + 
there resulted o considerable increase of the cost of auarry- 
Ane. And the proof thot this wessso is, that we see, for exam - 
Ve, wmonostic establishments freauently gosto seek stone at e 
enormous distances, becouse it cone from quarries vevonés tng 
40 them, and that they only hod to follow the roods free from 
OVL dues, while they 410 not oring materials from very near, 
that reauired the crossing of Lands velondtng to owners nor 
pUddavdsot{ theeavdeey. | 

Mote 1.9.129. To clean stone is to remove from Vts two beds 
the parts of the Limestone that preceded or succeeded conples 
te SCoWWSAGaLGForwmationy in orief, to remove the parts Viable 
to Becowmpose by actlon Of air or dowoness. 

Note 1. Hp. 130. Those hard beds of Tonnerre are no Londer 
quarried, olthough their quolities ore excellent, they are col- 
\ea “stones of wood”. 

Note 2-0.130. Stones from Manse, Dornecy, Roorieres, hard f 
From Coutornoux, Anstrude, Thisy and Poulllenoy. 

DEVELLOPPEMENTS. (XIII SIBCLE). Developements in the 13 
th Gentury. 

At Dijon exists a church of moderate size under the name of 
‘Votre Dame; it was bailt about 1220; it is a masterpiece of 
Peasonins, where science of the constructor is concealed und- 
er apparent simplicity. We shall commence by sSivins an ideao 
of the construction of that edifice. The chevet is without s 
Side aisles and opens into the crossing; it is flanked by tw 
Chapels or little apses orientated like the sanctuary and op- 
ening into the transepts in the prolonsation of the side ais- 
les of the nave. 

4 The apse of Notre Dame of Dijon is composed internally of 
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only of a thick and low substructure bearing isolated piers 
eonnected in all directions, and havins for external enclosu- 
re only a sort of partitionrof stone pierced by windows. Nat- 
aurally the piers are desisned to support the vaults: as for 
the walls, they support nothins, beings merely an enclosure. 
Qn the exterior the construction consists only of buttresses. 
Fis. 75 gives a perspective view of thateapse; beings without 
side aisles, the buttresses directly abut the vaults without 
flying buttresses. These buttresses are thick and solid; in 
them alone resides the stability of the edifice. Nothins is 
more Simple in appearance and in fact that that construction. 
Thin walls pierced by windows close all spaces left between 
the buttresses. An external passage at 4 as left to facilita- 
te the repairs of the Sreat stained slass windows. All surfa- 
ces are well protected from rain by slopes without projectims. 
of cornices or bands. This is evidently only a solid enclosu- 
re, & shelter. het us now enter the church of Notre Dame of 
Dijon. Just as the exterior is simple, solid, covered and sh- 
eltered, so the interior presents lisht aud elegant arransem- 
ents. This monument was and still is built in a populous aquar- 
ter, surrounded by narrow streets, the architect thoudsht hen 
must sacrifice all to the internal effect. One further recos- 
nizes that he must have been limited in his expenses, to avoid 
useless costs. Hexyis not lavish with materials, he has not w 
wished to set an unnecessary stone. Then the aose (76) is in- 
ternally composed of a solid substructure A, thick and built 
in courses, decorated by an independent arcade as a facins. 
Prom that substructure already rise the little columns B, wh- 
ich ascend to the springingcof the arches of the Sreat vault. 
‘These little columns are set on end from the base of the band 
@,which connects them by a rings with the external constructi- 
‘on. On that substructure is a passage or service sallery des- 
isned to facilitate the maintenance of the stained slass win- 
dows D afid to hang the church if necessary on festal days. T 
The piers £ are isolated; they are composed of four columns 
‘set on end frsm base to capital, one large (14.6 ins. diamet- 
er) and three small ones (4.7 and 5.9 ins. diameter). At A’ 
we sive the section of these piers. Tne sreat column andthe 
two side columns are each of a single plece as far as the cou- 
_Pse F of the capitals, while the little column risins from the 
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"pavement is of a single piece up to the slab &. This slab @ 
forms the ceilings over the low gallery and connects the sreat 
arcade with the external surface. In the heisnt of the sgalle- 
ry of the third story (triforiumJ is the same arrangement of 
the piers, the same section A’; only that an intermediate lit- 
tle column H supports anearcade likewise composed of sreat p 
pieces of thin stones, like slabs set on edge. Above the tri- 
forium a second series of slabs I serves as ceilins of that 
triforium and connects the arcade to the external constructi- 
on; then spring the arches of the sreat vault abutted by the 
external buttresses. The hish windows then open over the arca- 
de of the triforium, and are no longer recessed below, in or- 
der to sive all lisht possible, and to leave on the exterior 
the passase mentioned above. Thus the thrust of the arches is 
transferred obliauely to the external buttresses, which are 
built in courses, and the gnternal piers are only risid points 
of support, incompressible, since they are composed of sreat 
stones set on edge, but which by their small bearins only ore- 
sent a shell able at need to incline from one side or the oth- 
‘er, outward or inward, without danser, even if a settlement 
remains. As for the walls K, as wevhave already stated, they 
‘are merely partitions at most 4.0 ins thick. ret us now remo- 
ve from this structure all that is merely accessory to take 
‘its skeleton, when we shall find (77); A is a built buttress, 
-@ passive mass; B is a slender support thoush risid; resista- 
nt like Gast iron, due to the auality of the limestone employ- 
ed; C is a course above the arches, conseauently flexibility 
at need: D a connection of the interior and exterior; # a Sec- 
ond support, but shorter than the lower one, for the monument 
pises and the movements produced will be more serious; Fas 
second course joinins the interior and exterior; G are imposts; 
Hoare simble enclosures with nothins to support and only ser- 
ving to enclose the edefice; I the abutment only where acts t 
the thrust of the arch. Nothing too much but all that is nec- 
essary, since this construction has maintained itself more t 
than six centuries, and does not appear near to its ruin. I[t 
is necessary to recall here what we have said concernius the 
function of the monolithic little columns, which accompany the 
meeeaans B and B, and that we have assumed to be removed in P 
Rig. 77° they are only the accessory supports that sive firm- 
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firmness andobearins of the principal columns, without being 
absolutely indispensable. The load of the vaults rests very 
gafely on the buttresses, because of the action of the thrust 
on the cylinders B E (Pis. 23). The internal sroup of little 
columns supportins only a very small load, there was no need 
to give them great strensth. But if we have a side aisle, if 
he buttresses, instead of being directly opposed to the act- 
jon of the vaults, be removed from them by the entire width 
of the side aisle, then the vertical piers must have more be- 
arinsg, for they really carry the weight of the vaultse 
Note AepeiBiw Ko mown Lundeed be permitted an observation on 
shis subject, Mm appreciating more or Less the merit of Gorth- 
‘Ac vrevisious edifices, some critics (who ore not architects) 
A% Ls true) have cvalimed, thot of the churches of the widdrle 
e6es Ln Pronce the wost perfect, thot which indicates on the 
part of the architect the greatest talent, vs the Se Ghapetle 
of Poris, for thot retains o perfect stabibity without the ard 
of Lying buttresses; ond starting from thot, the sameccritics, 
doubtless happy nH hoving wmode That AVscovery, hove added, “The 
Wiyiws ourttress, Oo permanent stone shore works the Lock of » 
power of the constructors, %8 only o borboric superfluity, oe 
useless sport, since during the widdle oges skilful artisans 
‘hove known how %0 Jo without Vt.” The argument Vs strong, but 
the S. Ghapelle hos no side aisles, hence the arohitect wos 
motoodupelved tO cross that space ond tronsfer the thrusts of 
‘the greot powbts to the exterior outside the side aisles. How- 
ever Akois, others thot one alwoys speaks Of an art unknown 
%o him, ond the multitude applaud him, for procticrians do nor 
believe Wt necessary to refute such arguments. They are wrong, 
ON error repented o hundred times, were Vt one of the most ¢ 
gross, but repeated with assurance, ends with us Vn beine ace 
Cepted anons the Least contestavle truths, ond we still see 
‘PTinted todoy with the best forth in the world, on the arts 
ana especially on Gothic architecture, arguments refuted tone 
960 by the orirticisw of the facts, vy history, oy the wonune- 
“nts and by demonstrations vased on geometry. AVL this Labor 
For truth, thot desires to appear tO poss unperceived by the 
eyes of certain critics, who provodly cloim to forger WOTHINS 
Gnd to Veorn nothing. | 
_ The nave of the same church of Notre Dame of Dijon is vaul- 
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vaulted according to the primttive Gothic method. The diason- 
al arches are on a4 sauare plan anf are intersected by a trans- 


verse arch. The lower piers are cylindrical, built in drums 


and of equal dimeters. However the capitals differ in pairs, 


for they alternately support either a transverse arch and two 
diasonal arches, or only a transverse arch. Here (78) is a 


view of the internal bay of the nave of Notre Dame of Dijon. 
At A’ we have traced the section of the impost A’,at B the s 
section of the impost B, with the horizontal projection of the 


* 


abacuses of the capitals. These capitals bear a sreater proj- 
ection at the side of the nave, to receive the little columns 
that ascend to the sprinsinss of the vaults, always because 


of that principle,which consists in separating the vertical 


points of support so as to take a part of the thrusts. (Fis. 
34). At C” we give the horizontal section of the piers C’,at 
DD’ that of the piers D at the level of the triforium, at &” 
being the horizontal section of the imposts & and at F’ thet 
of the impost F at the level of the abacuses receivins the 


examine with care the structure of this nave. 


4 
¥ 


sreat vaults. This seneral view beins presented, let us now 
We have already stated, that the architect of the church of 

Wotre Dame of Dijon disposed of a small site, shut in between 

narrow streets; he could not sive to the buttresses of the m- 


nave, stayins the entire system, a strons projection beyond 
‘the perimeter of the side aisles. If he had followed the meth- 


ods adopted in his time, if he had submitted himself to rout- 


ine, or more correctly, to the rules already established by 
“experience, he would have traced the flyins buttress of the 
nave as indicated by Fis. 79. The thrust of the sreat vault 


actins from A to B, he would have placed the last voussoir of 


“the arch at A and its lopins at P, and he would have advanced 
“the face of the buttress to C, so that the oblioue line of +t 


the thrusts should not pass outside the point G. But he could 
not leave the limit I; the width reserved for the public str- 


eet did not allow this; on the other hand he could not intern- 


ally #0 beyond the point K, which is vertically over the ens- 


-ased internal pier &, without havins an overhans and breaking 


the transverse arch M, whose curvature it is important to pr- 


‘eserve: for if too Sreat weisht acts on the haunches of that 
arch at N, that arch would push the isolated internal plier in 
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the direction 0 P. Then the architect must establish the’ pier 
of his flying buttress in the space between K and I’. But we 
know that this pier must be passive and immovable, for it is 
the true support of the entire system; it can evidently acauw - 
re that immobility (Its narrow bearing being assumed) only by 
a particular combination, the complement %6 the vertical res- 
istance. Here then is how the constructor solved the problem 
he built the pier between the two desired points: (79 bis); 
he strongly loaded the head of the flyinS buttress at A, he 
inclined the copins B C so as to make it tensgent to the extra- 
dos of the arch, then he brought the rear face of the pinnac- 
le D aS an overhans to the point # beyond the surface F, soa 
‘ghatotheaspage!P F may be a little less than a third of the 
-gpace FG. Tous the thrust of the sreat vault is Stronsly co- 
mfressed by the load A, and is neutralized by that pressure: 
it is then only the flyins buttress that itself acts on the 
pier K, as far as it is loaded at A. If then this arch must 
be deformed, this would be accordins to the sketch R: it wou- 
‘Id break at S and the pier K would be inclined. But the arch- 
tect recedes his pinnacle, loads the pier beyond its vertical 
to the point #, i.e., to the point at which the rupture of t 
the flyins buttress would occur; thus he arrests that rupture, 
for ander the load the point S’ of the flyins buttress cannot 
rise; but the pinnacle D cannot compress the arch, it does n 
not load it, since the space C 0 is sreater than the space 0 P; 
then the load of the pinnacle, which is a well built homosen- 
e0us construction with sreat cut stones, rests on 0 0, the ce 
centre of sravity of the pinnacle beings between 0 and C; 
then if the arch were demolished this pinnacle would remains 
Standins; then he loads the pier K with a weisht superior to 
that of the pinnacle having only a width F G: thus he assure 
himself of the stability of the pier F G, too weak by itself. 
to resist the thrust without the addition of that load, and 
at the same time he compresses the haunch of the flyins but- 
tress at the point where thatsarch tends to break by risins. 
‘The fact is still better proof than all the logical deducti- 
0ns; the construction of the nave of Notre Dame of Dijon, in 
‘spite of the neatness of its external buttresses, has not suf - 
fered the least deformation. Do not lose sight of the interi- 
fr; observe that the vaults do not thrust directly on the head 
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of the flying buttress, and that between the head of this arch 
and the impost of the vault there exists above the triforium 
J an internal buttress V only because of that thrust, and tht 
singularly neutralizes its action. Study the details’ the bli- 
ock of stone T, against which abuts the last voussoirs of the 
flying buttress, is only the lintel supporting the buttress ” 
first mentioned, and in the height of the same lintel are ma- 
de the two capitals, that support the side arches of the vau- 
it (Fis. 78). This lintel is set exactly at the level of the 
action of the thrust of the sreat vault. 

Let us dissect this construction piece by piece (80). We 
see at A the column, the principal support of the triforium 
beside the piers that caery the sprinsgins of a transverse ar- 
ch and of two diadonal arches, a cobumn flanked by its two l 
littel columns B. At © are the larse shafts set on end, that 
rest on the abacus of the sreat capital of the sround story, 
and that pass before the sroup A B B to come beneath the cour- 
se M of the capitals of the arches of the Sreat vault? a cou- 
rse of a sinsle block. At D is the capital of the triforium. 
At E is the impost of the arcade of the triforium also in one 
block. At F are the two blocks formins an arcade. At G is the 
course of the ceilins of the triforium connectins the arcade 
of the course of the capitals M with the external buttress u 
under the roof, the buttress whose courses are traced at H. 
At G’ is one of the slabs set beside G and connectins the re- 
st of the arcade with the wall built beneath the upper windo- 
ws, with the sill I. These slabs G’ support the drip K cover- 
ins the roof of the side aisle. At L is the first block of t 
the external buttress seen above the roof. At M is the course 
of the capitals of the sreat vaults bearins the two bases of 
the little columns set on end for the side arches. At N is t 
the impost of the éreat vaults with upper bed horizontal, and 
that supports the springings of the two diagonal arches and 
of the transverse arch. At 0 is the second impost bearins the 

two diagonal arches afidtthe transverse arch, the upper bed of 
that being already normal to the curve, while the beds of the 
two diagonal arches are still horizontal. At P is the third 
-impost block no longer bearins the transverse arch, which is 
independent, but still bears the two diagonal arches witn ho- 
— fizontal upper beds. At @ is the fourth impost block bearins 
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only the projections behind the diagonal arches for settings 
the first rubble courses of the filling. At 8 is the lintel 
just mentioned, connectins the impost blocks of the pier wh- 
ose curves are traced at S: this lintel bears the projections 
-pehind the diasonal arches, for it is important to shore tho- 
ge diasonal arches already independent, and whose voussoirs 
are sketched at T, while one of the voussoirs of the transve- 
rpse arch is shown at V. At X is the course of the external b 
buttress bearins the end of the window sill, the bases of the 
little external columns of these windows, and a fillet passing 
above the fillet at edse of the roof, as indicated by the per- 
spective sketch. The impost voussoir of the flyins buttress 
then abuts against the lintel K, and above that lintel the sp 
space bétween the pier S and the vault is solid. (See internal 
view, Fis. 78). 

If we examine the section in Fis. 79 bis, we see that the 
buttress X, the wall of the triforium Y, the vassase 7 of the 
internal pier present a considerable thicknesss for the pass- 
age is auite wide; the wall afidtthebbuttress are together abo- 
ut 2.0 ft, and the sroup of columns composing the internal 
pier are 1.6 ft. Now all that must rest on a sinsle capital 
crowning a cylindrical colunm. There will evidently be an ov- 
erhans, and if the buttress X comes to rest on the haunch of 
the transverse arch of the side aisle, the pressure exerted b 

by it will push the column to the interior, cause it to lose 
its vertical position, and once this is lost, the entire eou- 
librium of the construction is destroyed. The constructor at 
first Save the capital the form A (81); i.e., he brought the 
axis of the column into the vertical plane passins through t 
the middle of the archivolt 8. On this capital he placed two 
impost blocks © D with horizontal bads; the first block © be- 
aring the bases of the little columns set on end, ascendins 
to the springins of the great vaults; the third block & bears 
the cuts normal to the curves of the transverse and diasonal 
arches and archivolts, for above that block the arches separ- 
ate from each other. Freed from the arches, which are then s 
set as independent voussoirs, the constructor has erected a 
pier of harp form F G HT K and corbelled out of the buttress 
L; in the course I he took care to reservetwo projections ¥ 
to receive the discharging arches suoportins the wall N of t 
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the triforium. The internal pier 0, as we have stated, compo- 
sed of a group of little columns on end, rests on the intern- 
al surface of that pier. It is understood that the courses 
FGHtI X are each of a sinsle block of stone and are strons. 
The heaviest weisht and sreatest resistance presented is that 
of the pier 0, since it supports vertically the vaults abutt- 
ed; the buttress Lobearstalmostinothins, for the head of the 
flying buttress does not load it (Fis. 79 bis), it only eouil- 
ibrates the structure. Then the stones K I H, bein® loaded at 
the ends K’I’H’ cannot tip over: thus the buttress is suppor- 
ted. As for the thrust of the transverse arch P and of the d 
diagonal arches of the side aisle, it is completely neutrali- 
zed by the load resting vertically on the pier 0. One now an- 
derstands how essential it is that the pier 9 be composed of 
‘large stones set on end and not in courses, for that pier sup- 
ports a double effect of compression: that from top to bottom 
because of the load of the vaults and that from bottom to top 
because of the tipoins produced by the buttress L on the ends 
of the stones K I. If then these piers 0 were built in cours+ 
es, this misat cause the mortar joints stronsly compressed by 
the double action to diminish in thickness: then the least s 
settlement in the heisht of the piers 0 would result in deran- 
gins the entire equilibrium of the system. On the contrary, 
the lever action produced by the courses I’and K under the oi 
pier O would have as a result (these piers being perfectly r 
risid and incompressible) to very energetically support the 
springins of the great vaults. 
One can better tak&é into account this system of constructi- 
On by assuming, for example, that there has been employed for 
executing it cast iron, stone and wood (82). Let a cast iron 
column and its capital A be set under a stone block bearins 
@ stone impost B. The constructor makes a sreater projection 
toward the nave of the capital than toward the side aisle. 0 
On this capital he erects the courses BC DEF G, etc., with 
-corbellings. He sets three cast iron columns #4 alons the int- 
ernal surface, doubled by three other columns ”’ (see section 
WH”), these columns A H’ are connected to the buttress I by c 
collars and an anchor K, so as to make the buttress solid wi- 
th the pier A and to prevent their separation. The buttress 
Iis built in courses of stones. On the columns H H’ the arch- 
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architect places the imposts L of the Sreat vault: the two 1 
lateral columns 0 O alone continue to the lintel MVM, that abu- 
ts the arches of the Sreat vault. On the exterior he erects a 
pier N of stone in order to maintain the internal supports @f 
the vertical by means of the shore P held by the twin ties R 
to preven its rising. There is no inconvenience in this, on 
‘the contrary, if the abutment I built in courses is compres3- 
ed and settles, for the more the point © is lowered, the more 
the shore P will be pressed aSainst the tail of the lintel ¥ 
in a horizontal plane, but especially to sive stability to t 
the column A. Indeed, it is unnecessary to be Sreatly versed 
in the knowledse of the laws of equilibrium to know, ‘that if 
between the column Y and a column S, both beings slender (82 
bis), we place several horizontal courses, it will be imposs- 
ible, however loaded the cokamn S, and however well stayed 
the courses may be in one direction, to maintain these two 
columns in a vertical plane parallel to the plane of the sho- 
res; while placing on a column T (832 ter) horizontal courses 
Y, shored in one direction, and on these courses two supports 
or columns X X’ passing in a vertical plane perpendicular to 
the plane of the shores, assuming also that these two columns 
KX X’ are loaded, we could maintain the columns X X’ and T in 
planes parallel to the shores. In that consists the entire s 
system of the construction of Gothic naves restingyon columns. 
There is the explanation of the superposed salleries of Burs- 
andian architecture, a sort of open buttress with its intern- 
al surface risid and its external surface compressible, thus 
giving great power of resistance and bearins for the sprins- 
ings of the hish vaults, avoidins enormous spandrels for abut- 
tins the flying buttresses, and destroyins by its equilibrium 
and its pressure on two different points the effect of the t 
thrust of the vaults of the side aisles. 
Indeed all that may appear complicated, subtle and labored; 
but one will indeed recognize withous taat it is insenious, 
very skilful and wise, and that the authors of this system 
have made no confusion of Greek art with the art of the North, 
of Roman art with oriental art, that they have not put capri- 
c& in place of reason, and that in these Structures is better 
than the appearance of a logical system. We admit fully that 
One may prefer a Greek, Roman or even Romanesaue construction 
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to that of the church of Notre Dame at Dijon; but he would i 
indeed permit us to believe, that more is to be found here f 
for us, architects of the 19 th century, called to erect very 
complicated edifices; to play with the material, possessing 
materials very different by their nature, their properties a 
and the mode of usins them; forced to combine our structures 
in view of new needs, very varied prosrammes, very different 
from those of the ancients’? that more is to be taken, we say, 
than in the primitive structure afid so simple of thecteiole of 
Winerva at Athens, or even in the concrete and immovable con- 
struction of the Pantheon of Rome. Tt is sad that we cannot 
always build like the ancients, observing perpetually those 
simple and beautiful rules of Greek and Roman constructors: 
but we cannot reasonably erect a railway station, a hall, an 
assembly hall, a bazaar or an exchange, by followins ‘the vag- 
aries of Greek or Roman construction, while the flexible prin- 
ciples already applied by the architects of the middle ages, 
if studied with care, place us on the modern path, that of in- 
eessant prosress. This study permits us easy innovation, the 
use of all specées of materials, without derosgatius from the 
principles set by architects, since these principles consist 
exactly in subjectins all, materials, form, arransements in 
general and detail, to reasonins: to attain the limit of the 
possible, to substitute the resources of the industries for 
inert force, the search for the unknown for tradition. It is 
certain that if these Gothic constructors had had at command 
sreat members of cast iron, they would not have failed to em- 
ploy that material in buildings, and I cannot but state, that 
they would have soon reached results more judicious and bett- 
er reasoned, than those obtained in our time, for they would 
have frankly taken that material for what it is, profitins by 
all the advantages it offers, and without occupying themselv- 
€S in sivins it forms other than those adapted to it. Their 
System of construction would have allowed them to employ sim- 
-ultaneously cast iron and stone, a thins that no person would 
dare to attempt in our epoch, so much effect has routine on 
our constructors, who do not cease to speak of prosress, like 
those opera singérs, who say “let us so” for a quarter of an 
hour without stirring from the stage. We do not know that it 
‘has been attempted in FPrance-untilithis day, unless in the c 
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onstruction of houses of some sreat cities, to support éons- 
iderable masses of masonry, vaults of brick or even of stone, 
good construction well reasoned and jointed, elegant and sta- 
ble, on isolated supports of cast iron. Indeed classical ins- 
truction can scarcely permit these attempts, that the archit- 
ects of the middle ages would certainly have not falied to m 
make, and probably with entire success. 
As for Stopping in the path, this is not what one can repr- 
oach Gothic architects, we shall see with what ardor they th- 
rew themselves into the application more and more risorous, 
of the principles that they had established, and how they arr 
ived in a few years in pushirg to the limit those principles, 
in employins materials with an exact knowledge of their prop- 
erties, in playing with the most complicated problems of des- 
eriptive seometry. 

The church of Notre Dame of Dijon is a small edifice, and 
one could believe that the Bursundian architects of the first 
half of the 13 th century had not dared to allow themselves 
Similar boldness in monuments of sreat extent in area and ve- 
rn high. The contrary occurred; it seems that working on av 
vast scale, these constructors assumed even more, and develo- 

ped with even sreater freedom their means of execution. The 
choir of the cathedral of S. tienne of Auxerre was rebuilt 
from 1215 to about 1230 over a Romanesaue crypt (Art. Orypte), 
which caused the adoption of certain arrangements unusual in 
the great churches of that epocn. Thus the sanctuary is surr- 
Ounded by a simple side aisle with a sinsle souare apsidal c 
chapel. As for its construction it presents a verfect analow 
in the lower work to that of the church of Notre Bame of Dij- 
on. Yet at Auxerre the construction is still lishter, and cer- 
tain differences resultius from the Romanesque arransements 
of the plan, that it was desired not to chanse, have been sol - 
ved in the most ingenious manner. 
_ We give (83) the half of the plan of the apsidal chapel pla- 
eed wnderitheoname of the Holy Virgin. This plan is taken at 
the heisht of the sallery of the ground story, resting on an 
arcade, as at Notre Dame of Dijon. At X we have sketched at a 
Smaller scale the horizontal projection of the vault of the 
‘Side aisle before that chavel. Followins the Bursundian meth- 
i, the side arches are detached from the wall; they rest on 
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ittle columns set on-end, AB, CD, EF, GH, etc..Middle ec 
olumns set on end support the effect of the pressure, and th 
a 
S 


the vault is composed of two diagonal arches I K, L M, and 
transverse arch °0, that of two intermediate arches P Q, R 
These two intermediate arches at the side aisle rest on two 
isolated columns © §,settonvendiandnéachiof a sinSle piece h 
having 9.5 ins. diameter and 21.7% ft. heisht from below the 
capital. The difficulty was to newtralize so accurately the 
different thrusts actins on these columns © S, that they could 
not leave the vertical. This was a problem to solve similar 
to that set before the architect of the chapels if Notre Dane 
of Chalons-sur-Marne, but at a much Sreater scale and with i 
-incomparably more slender supports. Let us place ourselves f 
for an instant in the side aisle and look at the top of the 
-eolamn S, whose diameter, as we have already stated, is omly 
965 ins. On that column is set a capital with octagonal abacus, 
large enough to receive the sprinsins of the two arches S$ T 
and $ Rs With two little columns supportins the transverse a 
‘arches S 4, SY. A high impost with lower bed at A (84) and 
upper bed at B, is reinforced at the angles remainins betwee 
the arches and the little columns by bands of leaves. Up to 
“the level of the abacus of the capital C, the arch D of the 
side aisle rises and already curves by means of two other im- 
post blocks with horizontal beds, while the arch & (intermedi - 
‘ate in the chapel) with a greater diameter, rather departs f 
from the vertical, and above the bed B is composed of indepen- 
deat voussoirs. The little columns F of the transverse arches 
of the entrance of the chapét are monoliths and shore these 
imposts, stiffen them, and rest firmly aa two sides of the a 
abacus. Fis. 8, sives the section of that springins of the v 
paalts at the level G H. This construction is bold, it cannot 
be denied’? but it is perfectly stable, since for six centuries 
and more it has suffered no alteratiou. We see there one of 
the most insenious applications of the system of the Gothic v 
vault, the unequivocal proof of the freedom of the construct- 
a: of their surety of execution, and of their perfect know - 
edge of the resistance of materials. These little columns are 
“in hard stone from Tonnerre, like the imposts. As for the ef- 
fect produced by that chapel and its entrance, it is surpris- 
ns, but without inspiring’ that anxiety caused by every too 
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bold experiment. The arches abut each other so well in reali- 
ty, and also im appearance, that the eye is satisfied. Up to 
that quadruple band of leaves above the capital that increases 
the body of the lower impost, all concurs to reassure the ob- 
server. But perhaps sone one will object, why are these two 
columns set at the entrance? Why was not the architect conten- 
ted by showing a transverse arch from one angle plier of that 
chapel to the other? To that is only one reply; let us retum 
to Figs. 41, 42, 44 of this Article, and the explanation is 
Siven; he did this because of the radiatins arrangement of +t 
the side aisle, to obtain on the external ferimeter a Sreater 
namber of points of support than on the internal perimeter, 
so as to have transverse arches nearly equal in span and exa- 
ctly equal in rise to close the triangles of the vaults at + 
the same level. 

If the vaults of the chapel of the Virgin and of the side 
aisle of the cathedral of Auxerre are arranged like most B 
Burgundian vaults of the 13 th century, i.e., if their side 
arches are detached from the walls, and if a slab bearins a 
sutter unites these side arches to the tops of those walls, 
the architect of the choir probably did not think this system 
of construction was solid enough to terminate the great vaul- 
ts of the principal nave. He must have feared the clusters of 
this system in a very vast edifice, and he took a mean betwe- 
en the systems of qhampasne and of Bursundy. 

The Champasne system consists indeed in isolating the side 
arch from the wall, but turning between this side arch and t 
the wall a tunnel vault on the extrados of the said side arch. 
Let us then examine in what consists the Champagne system. We 
see it at its climax in a little edifice of the Marne, the c 
Charch of Rieux near “ontmirail. Here first (86) is the half 

of the plan of the apse of that pretty church. One sees that 
this plan much resembles that of the apse of Notre Dame of D 
‘Dijon. But we are aniChampasne, on the area where resistant 
“haterials of sreat dimensions are rare: thus the little piers 
A are no longer composed of columns set on end; these are ¢r- 
Oups of little engased columns having a section sufficiently 
large to be built in courses. Further, these little piers are 
Short instead of beins tall. Now examine the apse of Rieux. 
In the interior (87); we see at B concentric tunnel vaults on 
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the side arches, enclosing the windows and separating the car- 
pentry of the roof and the external cornice.* Thus here are 
$wo adjacent provinces, Burgundy and Champagne, each stratins 
from the same principle of construction, but in the first of 
these provinces materials suitable for masonry are abundant, 
firm, easily quarried in large blocks! the construction exhi- 
bits the particular properties of the Bursundian limestone; 
in the second on the contrary, one finds only beds of chalk, 
marly stones, not very solid, only ouarried in small blocks; 
the architects subject their mode of construction to the nat- 
ure of the stones of their province. The church of Rieux dat- 
es from the first years of the 13 th century; the sculpture 
belongs almost to the 12 th century. Ghampasne is in advance 
of Bursundy and even of Ile-de-France, when it concerns the 
development of the principté of Gothic construction. Already 
the windows of the apse of Rieux have mullions set on end, w 
while in Tle-de-France, one hardly sees them apoear for twen- 
ty years later, and in Burgundy only about 1260. The method 
indicated in Fis. 37 for the construction of the vaults and 
their supports, is already applied in the absidal chapel of 
the church of S. Remy of Rheims, earlier by twenty years th- 
an the apse of Rieux; it is developed in the cathedral of 
Rheims, in the vaults of the chapels of the great nave. (Arts. 
Gathedrale, Fis. 14; mhapelle, Fis. 36). 

Kote 1.9154. Me. MIUVVErt wos quite wiiVinge to drow for su t 
Shits chorminée ond voery Little known edifice, ond perhaps the 
best type of the architecture of Champagne of the vbesinning 
of the 12 th century. ? 

Let us now return to the cathedral of Auxerre; examine the 
use its architect knew how to make of the two methods of Bur- 
Gundy and of Ghampagne. Here (88) is a view of the interior 
of the hish choir; we have assumed one of the great windows 
to be removed, to allow us to see how the flyins buttresses 
abut the vault,oand how the internal buttress is pierced at 
the height of the triforium and the gallery over it. At Ais 
distinguished the tunnel vault turned between the side arches 
and the archivolt of the windows; but by aseoncession to the 
Burgundian system, this tunnel vault does not spring frsm the 
Capitals 8B, as in a~hampasne; it only commences a little hish- 
eron a lintel 6 placed on the side of the internal buttress. 
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This tunnel vault is here placed on the extrados of the side 
arch and is independent, while in the construction of Champa- 
gne, the tunnel vault atidtthessidesarch form but one, or rath- 
er the tunnel vault is only a very widi side arch. The mulli- 
ons of the windows are built in courses, and not composed of 

— columns and tracery set on edge. We sive at D the horizontal 
section of the high pier at the level #: at F the section of 
the pier at the level G of the triforium. Accordins to the B 
Bursundian principle, these piers are set on edge an the ent- 
ire height of the passages. The cornice afidtthevupper<sutter 
are not then placed on a slab foof as in the side aisles of 
the chapel of the Virsin in the same edifice, but on the arch- 
es A. The carpentry of the roof is placed om the side arches, 
The upper Sutter discharses its water on the copings over the 
tracery, loadins and consolidating the flyins buttresses. The- 
se copinss are sufficiently resistant and thick, well suvpor- 
ted by the tracery, whose mullions are ouite close tosether, 
so as to form an actual stone shore opposing its rigidity to 
the thrust of the vault. Fis. 89 sives an external view of me 
of these flying buttresses, very well constructed and well s 
sheltered by the projections arfid the copins. 

Let us leave for an instant the provinces of Champasne and 
Burgundy to examine how durins the same space of time, i.e., 
from 1200 to 1250, the methods of Gothic construction had ad- 
vanced in the arench provinces, Ile-ds-france, Picardy and 
Beauvoisois. 

One of the qualities peculiar to Gothic architecture (and 
perhaps the most striking) is that one cannot study its form, 
appearance and éecoration independently of its construction. - 
One can déceiverwithnRoman architecture, because its decorat- 
ion is merely a vestment, that is always perfectly adapted to 
the thing it covers» oné cannot deceive with Gothic architect - 
ure, for this architecture is first of all a construction. It 
is principally in the edifices of Ile-de-France, that one can 
prove the application of that priuciovle. We have seen that in 
Burgundy, thanks to the excellent auality of the materials a 
and the possibility of quarryins them in Sreat blocks, the a 
architects: allowed themselves a certaiu boldness, that misht 
pass for being forced.. The architects of Tle-de-Ffrance or th- 

Gir school cannot be reproached with this defect; the constr- 
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gonstructors ahe wise, they know how to keep within the limi- 
ts imposed by the material, and even when Gothic architecture 
throws itself into exasseration of its own principles, they 
‘still comparatively retain moderation, which is the stamp of 
men of taste. . 

Note 1.p. 155. Ke hove veen frequently coiled tc defend pro- 
| jeots of the reetoration of Gothic edifices, ond to s\de reas- 
ons for the necessary ond considerable expenses to save them 
Frow ruin. In the very nortural hope to obtain economy, wen bh 
hove often repeated to usr-- “Po only what is strictly neces- 
gory, Leave to better times the core of finishing, corving + 
the fociné&, etc.” The reply woes difficult, for Wt wowld have 
peen necessary to Ewe G course in Gothic architecture to the 
persons Giving us this odvice, to couse them to understand + 
that in Gothic edefices oll belon&s together, that the stone 
As set foced ond corved, ond that really one connot construct 
8 ZOCHISG Bonument white Leaving something to ve done to those 
who come ofter us. From the point of view of art, is that th- 
en o Gefect? On the contrary, is Tt not the finest praise, +% 
Ahat one con give Bu architecture, after Novings demonstrated 
AX +O Soy Thor aL constituting Vt Vs so IWntimortely connected 
Rogether, thot its decoration mokes so much o port of ts con- 

‘struction, thot one cannot seporote one from the orther? 

The banks of the Seine and the Oise vossess excellent beds 

of limestone, but whose layers are thin when the materials a 
are hard, thick when soft; at least this is a seneral law. St 
Structures erected in these basins are subject to this law. 
' The entire front part of the cathedral of Paris was erected 
after the first years of the 13 th century; as for construct- 
ion, it is an irreproachable work. All members of the immense 
western facade, superior in scale to all built at that epoch, 
are accurately subject to the dimensions of tke materials em- 
ployed. The heights of the layers have determined the heights 
‘of all parts of the architecture. 

So far, in regard to the primitive constructions of the Go- 
thic epoch, we have scarcely given only edifices of moderate 
dimensions; now procedures that may be sufficient when it con- 
cerns the construction of a little edifice, are not applicab- 
‘le when it is necessary to raise enormous masses of materials 
to a sreat heisht. The lay architects of the 13 th century # 
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were consummate practicians, and understood that law very well, 
now forsotten in spite of our scientific progress and our the- 
oretical knowledse of the strensth and resistance of the mat- 
erials suitable for buildings. The Greeks rarely erected but 
gnall monuments, relatively to those of the Roman epoch, or 
if exceptionally the exceeded the ordinary scale, it must be 
recosnized that they did not subordinate the forms to this c 
change of dimensions, thus for example, the sreat basilica of 
‘Agrigentam known under the name of temple of the Giants, rep- 
roduced in colossal size forms adopted in much smaller templ- 
es; the ensased capitals of that edifice are composed of two 
blocks of stone placed side by side. To make an ensased capi- 
tal by joining two stones side by side, so that there is a j 
joint in the axis of this capital, is an enormity in princip- 
le. In the same monument, the colossal fisures, which were p 
probably set against the piers and formed the second internal 
order, are scalptured in such thin courses of stone, that th- 
eir heads consist of three blocks. To make & statue or carya- 
tid, even if colossal, by means of superposed courses, is as- 
ain an enormity for a true constructor. The joints were conc- 
ealed under painted stucco, which dissuised the poverty of t 
the jointins; from our point of view, placins ourselves in t 
the place of Gothic construction, isnorance of the principle 
is no less evident. Sut it is necessary to judse thesarts by 
applying to them their own principles, not by applyins to t 
them principles belonsins to foreign arts. We areécnotthere 
@onductins a trial asainst Greek architecture; we only state 
‘a fact, that we demand that men judse Gothic architecture by 
taking its own elements, its code, and not by applyins to it 
laws not made for it. 
fhe Romans had only a single mode of buildins applicable to 
all their edifices, whatever their dimensions? our readers k 
‘know already, that the Romans cast their edifices in or on a 
mould, and faced them with a purely ornamental coverings, that 
‘adds or detracts nothing nothing from its stability. That is 
‘excellent and reasonable; but that has no relation to Gothic 
architecture, whose appearance is only the result of the con- 
‘struction. 4 
Mote 1.0.157- Perhaps we moy be accused of repeating ouredt - 
‘ves in the course of this works but the prejudices VY Vs nec- 
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necessary for us tO combat ore only the result of error or of 
forse appreciation repeated with unusual persistence. In such 
g case, in order to make ite rishte opporent, truth has no oO 
‘otner resource than tO ewploy the sone tactics. 

‘Let us return to our starting point. We shall say then, that 
¢he Gothic architects of the 13 th century subjected their m 
mode of construction to the dimensions of the edifices, that 
they desired to erect. There is a very simple law that all c 
can understand without havins the least notion of statics; it 
is this, buildings stones being given and havins a height of 
layer 15.7 ins., for example, if we build a pier 10.5 ft. high 
with these stones, we shall have 9 parallel beds in the heisht 
of the pier; but if with the same materials we build a pier 
91.0 ft. high, we shall have 17 beds. If each bed joint suffers 
a depression of 0.39 in. for the small pier, the settlement 
will be 3.5 ins., and for the large pier 6.7 ins. Asain it is 
necessary to add to this setbhement resulting from the number 
of bed joints a sreater weisht, which adds a new cause of set- 
tlement for the large pier. Thus the more the constructor pi- 
les the stones on each other, the more he increases the chan- 
ces of settlement, because of cracks and of instability of the 
different members of his edifice, since if that be enlarged, 
the materials are the same. These differences are not sensib- 
le in edifices differing little in dimensions, or when one c 
consents to place an snormous excess of strensth in his struc- 
tures; but if he only wishes to put in the work just the oauan- 
tity of materials necessary, and if with the same materials, 
one desires to erect a facade like that of a village church, 
and like the facade of Notre Dame of Paris, he will understa- 
nd the necessity for adoptins particularrarransements in the 
great edifice, so as to oppose the sreatly multivléed chances 
of settlements, ruptures, and consequently of a general dislo- 
Cation. We have already seen how primitive Gothic constructo- 
®s found a resource against settlements and deformations res- 
ultins from the use of stones on edge, to strengthen the high-. 
@st piers, built in courses. We nave also shown how durins t 
the Romanesque epoch, the constructors had enclosed a concre- 
te within the facing of stone retaining externally the appear- 
‘ance of a structure of large blocks. The Gothic architects, 
‘having experienced the insufficiency of this procedure and i 
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its little cohesion, substitdted masonry of small stones for 
_eonerete, and claimed to sive it strensth and especially stif- 
fness by joining to this great isolated blocks of stone, only 
cemented at certain distances to the body of the structure by 
courses set on their beds and penetrating deefly into that s 
gtructure. Stones set on edge compose the columns, bondins c 
courses bases, rinss, capitals,friezes and bands. This is the 
origin of these basement arcades, and those arransements of 
little columns placed against the surfaces, and often of tho- 
se perforated facings, ofhattdécoratertheoheads of the external 
flying buttresses or of walls. The facade of the cathedral of 
Paris supplies us with beautiful examples of this mixed cons- 
truction, composed of courses and of facings set on edse, wh- 
ose function is so frankly emphasized, and that presents such 
brilliant and ornamental motives. [It is true that it is neces- 
sary to have been called to dissect these structures to recos- 
nize their practical sense; nothins is more simple in appear- 
ance aS 4a Structure, than the enormous facade of Notre Dame 
of Paris, and this is one of its aualities. In seeing such a 
mass, one cannot suppose it nece sary to employ certain arti- 
fices, very labored combinations to sive it perfect stability. 
Tt seems as if it would have sufficed to vile up courses of 
estone from base to ridge, and that this enormous mass must 
maintain itself by its own weight. But we repeat, that to er- 
‘ect a facade 65.6 ft. hish or one of 19/.0 ft. are two differ- 
‘ent operations, and the facade of 65.6 ft, perfectly stable 
‘and well combined could not maintain itself uprisht, if its 
dimensions were tripled in all directions. These are laws that 
practice alone can make known. It is unnecessary to make com- 
plex calculations to understand, for example, that a pler with 
@ horicontal seuarensection of 10.8 sa. fi., and whose heisht 
is 32.8 ft., sSives 353. cu. ft., resting on a sauare surface 
3.28 ft. side: that if we double the heisht of this pier, its 
thickness and width, although the ratio of its height and ba- 
‘ge are similar,to that of the first pier, we shall obtain a 
‘square area 6.6 ft. side, 43.2 so. ft. area, and a volume of 
79% ou. ft. In thesfirst daserbhecratio of area to volume is 
mt/ 10; in the second 1034203 Thus the ratio of loads to the 
‘areas are in an increasins proportion as the scale of the ed- 
ifice i enlarged. This primary rule beings established, in t 


» / 
. 
— eae 


| Sea | 
“aot esnosa Iieme to yanosen beeecieedne notesdegleieenn le 
“tide yilsiosoze bas déaneise of ovdk ot bowkelo Ge 
vino ,enetc Yo efeold bedsioes deed ake of Sa | 
ew sistosise edd Yo ybod edd od eeonsdabb aieda o8 
e Jsdt oint yiteeb snidsutened bussed »theds aon 
9 onthncd ,eamefon ent escomce ethe do tes sememerae 
eid ei eid? .ebaed bas soxsirt eledéqeo a 7 29% 
Jo adessetdsiis seond foe ,eobsote Wne: i oi 
~ond to oetio fae jescatwwe sat — 
fearstte odd te heads sad eterosdbhidento eee 
to [aabeddso edit toe sheost e0T .allew to 108 
~enoo bexim eidd Yo asiomexe lutitused adiw, 
~iw ,s8be fo soe egntes? to pce eeatoes Yo ‘been 
dowe etoeasig dsdd bee . besigedome vit aeet) a ek ° 
-e9oen af ti dads ouat ef JI .eevidom vem! yo 
~20091 oF eotidouida saent Josaeib. ot Helise t 
~yeeqas n&é sicwite saom ei 2uigcon senses ifa 
sna sito to sbsost evomions eid wadd , FO 
8 dove antsee ot .eeidilsup ati to eno shoei pe 1s 
itis wtadyso yoloue od wise soon df svoqque sonsamian 
-wiilitdeda-t¢ostvso ¢: evin ot enottsntdmoo bet J al 
to agenwoo av Siig of beottiwe evaed binew ; me na z 
vaua 2asm avomrans aidd Tedd One .ehbds oF a dm 
-19 of tedd .tesaed ow auf stdetew nKe edi ed? 
-~WITLE ond sis ot OuyeL to eno to ddtd eh Oe 38h 
eldsée yliootied .t7 3.¢3 to ebses? odd Sas eee 
avi ti ,gdbbigu tMeati nistatem ton biseo tem dao few 
isis ausi sa8 seedT .enottos1ib [lank bela 1s : 
“woo Siem Of YIsege9oenns ei tT cwnwomdt eden © 
asiw 19i¢ # Sede: 9 lomexs 10% Ne Ot. 
 tdbred ‘eacdn bas - «tt -.02 8.08. to notte 
esondine sisspe 8 moO anives1 (sdk cena: bite 
sti ,1siq sidd Yo wddied edd oldvob ew TL dent pebie! 
-ad fos do&ied edi fo citer etd davoddledebkw: an us 
8 nistdo Listgoew .1eiq dexid edd Yo fads o 
to -smulov s hoe ,6018 wth woe 8.8h yobie. oe 
ai emulov o¢ sete to obtamoédevees® ae " als 
sit of absol to olts1 edd ead? .0cin PF boeose 81 
_*b6 ett Yo olson odd es nolseqorg | 
J oi bedetidates anied efiy oe 


q 128 


in the construction of vehy larse edifices appears a difficul- 
ty, that still increases the effect of the loads produced by 
the increase of volume. If the materials do not exceed a cer- 
fain heisht of auarry layer, their dimensions inilensthiand 
gidth are likewise limited; it results from this, for example, 
that if one can erect a pier having an area of 10.8 sq. ft., 
in its horizontal section by means of courses, each of a sin- 
gle block of stone, it will not be the same when a pier will 
nave 43.2 sq. ft. in horizontal section, for one cannot vroc- 
ure courses of that dimension. Thus in increasins the scale of 
an edifice, on the one hand is chansed the ratio between the 
yolumes or weights and areas, on the other one cannot obta n 
a complete homoseneity in the parts composins it. Sonewacase 
of rupture and dislocation. To avoid the danser resulting from 
too sreat a load resting on too smail an area, naturally one 
is led to increase this area at the base, free to dominish it 
as the structure rises, and the loads become comparatively 
less. The type most nearly approachins this principle is a 
pyramid; but a pyramid is a pile and not a structure. 

Note 1-p.159. We have sometimes found orchitects very suro- 
yised to see the piere of their churches crush under, the loa, 
SOyINes -- “Burt we hove Followed exactly the relative proport- 
Aons of such edifices, ond have emploued morteriols of Vike r 
Yesistance, Gothic construction really offers no security.” 
One wisht reply: - #XNo security VWs Ie true, IW one WIV Incre - 
ee or Giwminish the scole while retaining the relative propor- 
Aions, Gothic construction demands thot one tokes time to sit- 
Udy Vt, and to know ts principles, and Gothic architects were 
wWrons to invent a system of constructinn, which wust be known 
oni reasoned to be applied.” 

Assume a tower erected on four wallu, in section this tower 
presents Fis. 90. We have given to the walls at the base a t 
thickness sufficient to resist the pressure of the upper var- 
ts, and as much to reduce this pressure as not to pile ud ma- 
terials uselessly, we have su@cessively reduced the thickness 
of those walls as our strvcture is elevated. But the entire 
load rests on the surface C D, and if the increase in stren- 
Sth DH F be not perfectlw bonded, does not accurately combine 
With the load A B, the Sreatest settlement being from A to 8, 
‘there will appear cracks, first at I, later at G: this increase 
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of strensth D — F that we added will be more ingenious than u 
useful, aud the entire weisht then coming to effectively load 
the surface C D, the inner surface of the wall will be crushed. 
‘If ourtower is very high, it will be easy to bend it perfects 
ly, the external with the internal surfaces, by means of lons 
stones, making a homogeneous masonry, and then the base C Ff 
will actually bear the entire load; but if our tower be very 
high, if its mass be colossal, whatever precautions we may t 
take, the structure beins composed of a considerable number 
of stones, we can never bond the two surfaces with sufficient 
accuracy as to resist that difference of pressure exerted at 
the interior and exterior, our masonry will have separated, 
and the effects just mentioned will be produced. It is then 
necessary to employ artifice. It is essential to act so that 
the external surface beins less loaded must present a stiffness 
superior to the internal surface, and that at the recessions 
may be a very strons connection with the mass of the structu- 
re. In other terms, it is necessary for the external surface 
to shore the body of the masonry, and to produce the effect 
made apparent by Pigs. 90 bis. Now that is not easy when one 
only has stones all beings of nearly the same dimensions. Yer 
the architect of the facade of the cathedral of Paris attain- 
ed that result by the very wise and well calculated combinat- 
ion of its construction. He commenced by establishing each 
tomer, not on solid walls, but on piers (see vlan of cathedr- 
al of Paris, Art. Cathedrale), for it is easier to sive homo- 
geneity bo the construction of a pier than to that of a wall. 
‘These external and initial piers are built in courses of hard 
Stone, resular and carefully leveled, enclosing excellent em- 
erete composed of larse stones set im a bed of mortar. The in- 
ternali pier is abutted in all directions since it is intern- 
al, and it supports a vertical load; but the piers on the ex- 
terior, toward the place on the side, must have been shored 
by powerful footings. Now the entire construction is well fa- 
@ed with lons stones inside and outside, and from the substr- 
ucture to the base of the tower, the buttresses are built as 
indicated by Fis. 91. 
It results from the method employed, that although there m 
hay have been a much Ssreater pressure exerted on the internal 
Surface (where the dotted line A B indicates the depth throush 
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the jambs of the openings at different hneishts) than on the 
external surface of the buttresses, and that in consequence 

of that pressure, one can note a sensible settlement inside, 
all the loads are transferred by the arrangement of blocks 

of stone sunk in the thickness of the concrete, forming as 
indicated in Fis. 91 bis a superposition of ansles like saw- 
teeth, so that the load C D rests on the base — F, load £ SG 
on base I K, load I L on base MN, and so on to the base of t 
the buttress. But since in fact settlement must occur between 
the points —& G, I L, MO, P R, it results from this that the 
projections ¢ P, L kK, ON, RS, come to bear very strongly on 
their angles Ff, K, N, S on the external surface V; since this 
surface is amsmakter depression than the internal surface, we- 
because less loaded and fulfils the o fice of shorins, that 
we have indicated in Fis. 90 bis. . 

Now that we no longer erect these colossal structures comp- 
osed of very different parts, we rarely suspect the effects 
manifested in such circumstances, and we are very much aston- 
ished when we see them occur, causins the most serious disor- 
der. It is easy to reason theoreti¢ally on these enormous lw- 
ds unequally distributed: but in practice for lack of precau- 
tions in detail, and learins the execution of routine method, 
we are most frequently compelled to recosnize our powerless- 
ness, to blame the art that we profess, the soil on which we 
build, the materials, contractors, all and everybody, excent 
the perfect ignorance in which it is desired to leave us, an- 
der the pretext of preserving classical traditions. Ye freely 
admit that the architecture of the Romans may be superior to 
Gothic architecture, and still more freely, that for us the 
architecture of the Greeks, Romans, and of the middle ages is 
s00d from the moment that it remains faithful to the vorincin- 
les accepted by each of these three civilizations; we shall 
not dispute on a matter of taste. But if we desire to erect 
monaments in imitation of those of antiaue Rome, it is neces- 
ary for us to bwild as the Romans built; havins space, slaves, 
@ powerful will: to be masters of the world, to seek men and 
take materials wherever it seems good to us. Louis XIV took 
the part of the Roman constructor seriously, even to voreteud 
Sometimes to build like a Roman. He commenced the aqueduct of 
‘Maintenon like a real emperor of the ancient city; he besan 
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‘without the power to complete it. Money, men, and more than 
all that, imperious reason was lacking. In our great works o 
of railways, we also approach the Romans, and this is what we 
have done best; but for urban structures, the monuments or h 
habitations of our cities, uhen we pretend to imitate then, 

we are Only ridiculous, and we should do more wisely, it see- 
‘ms to us, to profit by the elements employed amon¢s us with 
-peason and success by Senerations of artists, who adopted pr 
principles in accord with our needs, means, materials and mod- 
ern genius. 

We have already said enough of the construction of the mid- 
dle ages to make understood wherein its principle entirely 4 
differs in principle from Roman construction, how the proced- 
ures suited to one cannot suit the other, how the two methods 
are the result of civilizations, of opposed ideas and system. 
Havine accepted the principle of equilibrium, of forces actins 
and opposed to each other to attain stability, the construct- 
ors of the middle ages, because of the tendency natural to m 
man to abuse everythings, must come to exasserate in the succ- 
essive applications of these principles, what he could have 

of Sood, reasonable and ingenious. Still we repeat, abuse ma- 
kes itself felt less in the provinces of the royal domain, a 
and especially in Tle-de-france, than in the other porovinces 
into which the system of Gothis construction had penetrated. 
What is easily recosnized, is that already at the middle of 
the 13 th century, constructors made a sport of those ouesti- 
ons of equilibrium so difficult to solve in edifices of very 
great dimensions and freauently composed of weak materials. 

in the North they built only in stone; but they employed si- 
Maltaneously in the same edifice cut stone in courses, set on 
its ouarry bed, large rubble flushed with mortar, a mass com- 
pressible at need, and blocks set on edse, risid and inflexi- 
ble struts, capable of great assistance in certaiu cases. fl- 
asticity beins the first of all conditions to be satisfied in 
‘MOnuments erected on slender supports, yet it was necessary 

to find besides this elasticity a rigidity and an absolute re- 
‘sistance. Tt is by the lack of havins been able or havins de- 
Sired to apply this principle in all its rigor, that the cath- 
e@dral of Beauvais could not maintain itself. There elasticity 
is everywhere. That monument may be compared to a wicker case. 
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fe shall soon return to it, for even its defects are excellat 
for instruction. Let us not leave so soon our cathedral of P 
Paris. The section of one of the buttresses of the towers suf- 
ficiently shows that the constructors of the beginnings of the 
13 th century did not pile stones on each other without fore- 
gsicht, and without takins into account the defects produced 
in sach sreat edifices by the laws of sravity.- Their masonry 
liwes, acts, fulfils its function, and is never an inert and 
passive mass. Today we build owr edifices somewhat as a sculp- 
tor makes a statue’ provided that the human form is passably 
preserved, that suffices; it is no leas an inorganic block. 
The Gothic edifice has its orsans, and laws of eauilibriun, 
and each of its parts concurs with the whole by an action or 
a resistance. Everyone cannot see the interiors of the buttr- 
esses of the towers of Notre pame of Paris, and we foresee t 
‘the objection, that has been sometimes made to us: that our 
imigination causes us to attribute to those artists of past 
centuries intentions, that they never had. ret us take for t 
$nhose difiant minds an examole, which they can verify with t 
the greatest ease in the same monument. The sreat vaults of 
the nave of the cathedral of Paris, as all can see, are compo- 
osed of diagonal arches comprisins two bays and crossed by 4 
transverse arch; this is the primitive system of Gothic vaul- 
ts develoved at leusth in this Article. It results from this 
combination that the piers of the Sreat nave are loaded unea- 
ually, since alternately they receive a transverse arch alone 
or a transverse arch aud two diagonal arches, and still the 
piers of the great nave are all of equal diameter. There is 
somethings that shocks the reason, particulariy in a very lar- 
ge edifice, since these unequal loads must produce unequal 
‘settlements, and if the piers regeivins three arches are str- 
ons enough, those receivins but one are too strong; on the c 
contrary, if those receivins only one arch are of proper dian- 
eter, those receiving three are too slender. Apparently there 
is nothins to object to that cirticism, and we must confess t 
that we were long in explaining to ourselves such an apparent 
forgetfulness of the simplest principles among artists always 
broceedins byrreasonins. 

' Yet see what proves to us, that it is unnecessary to hasten 
to sive juddment on an art, that one has hardly commenced to 
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unravel. het us enter the side aisles of the cathedral, doub- 
led in the nave assardund the choir; but not in passing, that 
each aisle was built 15 or 20 years after the choir, aod that 
the architects of the beSinnins of the 13 th century, who bui- 
1t them profited by the faults committed by their predecessor. 
fe observe that tne piers separating the double side aisles of 
the nave are not all similar; in pairs we se alternately the 
cylindrical column composed of stone drums, and the central 
column likewise composed of drums, bat surrounded by ten lit- 
tle columns set on end and each ‘of a sinSle piece. (See plan, 
Pig. 92). Why is that difference in constrvction? It is capr- 
ice or fancy? However little one has studied these monuments, 
he will remain convinced that caprice does not enter into the 
combinations of constructors of this epoch, particularly if 
¢his concerns an architectural member aS important as a pier. 
The auestion beins stated, “why this difference?”, with some 
attention we shall solve it soon. These intermediate piers A 
surrounded by little columns on end are in line with the col- 
umns of the great nave receivins the heaviest loads, iec., a 
transverse and two diasonal arches. Now it is first nelessary 
to know, that orisinally the flying buttresses of the nave w 
were not those seen today, which date only from the second h 
half of the 13 th century. Those primitive flyins buttresses 
were double span, iee., they rested at first on an intermedi- 
ate pier ovlaced on the piers A B of the double side aisle, a 
and they were abutted in their turn by secondary flying butt- 
resses over the spaces AO, BD. (See Art. mathedrale, Fis. 2, 
Bivins the section af the nave of Wotre Dame of Paris). Sert- 
ainly the flying buttresses intended to abut the ends of the 
transverse and diagonal arches of the sreat vaults were stron- 
ger than those designed only to abut a single intermediate tr- 
ansverse scarcely loaded arch. Perhaps even the intermediate 
transverse arch of the sreat vaults was not abutted by a fly- 
ing buttress, which would have prevented the vaults from rei- 
‘@inins their curvature, since in the two transepts we still 
see sinsle transverse arches, thus left to themselves, that 
are not deformed. The preceding explanations contained in t 
this Article have shown that the vertical pier supporting va- 
ults only plays a secondary part, and that a great part of t 
‘Whe weisht of the vaults supported by the flying buttresses 
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rests on the abutmentsof these flyins buttresses. Then it wo- 
ald be reasonable to sive to the piers intended to support t 
the pliers on which rest the flyins buttresses, or at least f 
flying buttresses more powerful than the others, a sreater 
resistance. but if the architect had siven a little greater 
diameter to the piers A than to the piers B (fis. 92), then 
these piers would still have been comoresséd by the very sre- 
at load they must support, and their settlements would have 
occasioned very serious disorder in the upper works, the rup- 
ture of the flyins buttresses, and conseauently the deformat- 
ion of the sreat vaults. Still the architect did not wish to 
give those piers A a diameter such, that they would haveamade 
the construction of the vaults of the side aisle difficult, 
and produced a very unsraceful effect; them as always, heeused 
artifice, he surrounded his cylindrical piers, built in cour- 
ses, by little columns set on end, he enclosed the drums by 
ten strons and incompressible struts (93), certain that this 
system of construction could suffer neither settlement nor 4 
deformation, and that conseauently very strons flyins buttres- 
@s weishins on these piers could suffer no deflection. This 
arrangement had also the adwantase of leavins above the capit- 
als, between the transverse and diagonal arches, a strong co- 
urse & resting directly on the central column. (Fis. 9°). 

Note 1.p.165. Gaprice ts one of these explonortions accepted 
“WW wony coses, when One speaks of Gothic orchitecture” Art has 
the advantage of reassuring the winds of persons, who Love »v 
better to curt by one word o AISficult avuestion, than to atte- 
“WEt tO solve it. 

The method consisting in employins the materials (stone) e 
@ither on bed or on edse was rapidly perfected durins the fi- 
Tst half of the 13 th century. There is indeed a resource, to 
Which we,who,desire to claim to nave invented everything, have 
Tecourse daily, since we use cast iron in our structures with 
tuch less intelligence, let us say, than did Gothic construc- 
tors, when they sought to obtain incompressible and risid po- 
ints of support by emoloyins certain stones of excellent auality. 

Let us examine other applications even better reasoned still 
‘On these principles. The choir of the cathedral of Amiens, ta 
built some years before that of Beauvais, from the point of 


View of Gothic construction is a masterpiece, particularly in 
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the lower works.* Let as first examine the piers of the sanc- 
tuary of Votre Dame of Amiens. These piers sive in plan a sr- 
eat cylindrical column havins 3.94 ft. diameter with four en- 
gaged columns, three with diameters of 1.45 and one with a 
diameter of 1.15 ft. These four columns are only ensased one 
fourth in the middle column. The abacuses of the capitals are 
traced to exactly receive the arches of the vaults, as appea- 
rs in Fis. 94, and the sections of these arches are themselv- 
es cut accordius to their functions. Thé archivolts A afetcon- 
posed of a double series of voussoirs, they support the wall. 
The transverse arches B of the side aisles, which only suppo- 
rt the vault and stay the construction, have a more slender 
profile, aud all their resistance presents itself at one side 
like a rib. The diagonal arches © are moulded on the same pr- 
inciple, but finer than the transverse arch, and the load they 
support beings lishter and their function less important. As 
‘Single impost block, the first one D, has its upper bed horiz- 
ontals above this impost block each separates and forms vous- 
‘soirs independent of each other. One will observe that the t 
triangles = of the fillings of the vaults rise vertically to 
the point where their meetins with the extrados of the second 
arch #, hnaving the function of the side arch, permits them to 
follow its curve. Assume achorizontal section of that constr- 
uction at the level P and we obtain fis. 95, on which we have 
traced by white and dotted lines the construction of the com- 
bination of the alternate jointinse of the courses. At S is a 
mass solidly built afid not concrete, but by means of superpo- 
sed horizontal courses supportins the overhans of the buttress 
of the upper gallery; If we cut the pier vertically in its a 
axis MN, we find this construction (96). A is the level of 
the capitals at the sprinsins of the vaults of the side aisle; 
Bis the impost of these vaults with its temporary tie R, pla- 
ced only during construction, so as to prevent the bendins of 
the pier and to arrest the thrust of the lateral arches until 
these piers are loaded (Art. Chaiuage), 6 is the transverse a 
arch, which is free: D are corbelled courses receiving the bp 
buttress # of the gallery of the second story. This buttress 
is composed of large blocks of stone set ou edge, and is con-. 
nected to the main pier I by an intermediate lintel F. At & 
is the course forming’ the coverins of the sallery, the uoper 
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passase at the level of the sills of the upper windows and tie. 
At H is the isolated column composed of barge vieces of stone 
like the buttress and consequently risid, that recieves the 
ead of the flyins buttress. The entire load as thasctransfer- 
red to the pier I, first because on that pier springs the arc- 
es of the vaults, then because the butthess — as well as the 
column H, being composed of stones set on edse, the settlement 
afidthe load consequently come on that pier I. That load beins 
much sreater than that restins on the buttress H, it results 
that the corbelled courses & completely destroy the tip or o 
overhans of the buttress &. The transverse arch © is free; it 
cannot be deformed by the pressure of the pier 3, since that 
does not act on its haunch. This construction is very simple; 
yet it was necessary to invent it; but here is what indicates 
the extraordinary sasacity of the masters of the work of this 
go remarkable a part of the cathedral of Amiens. The side ai- 
sles of the radiatins chapels of the apse of that edifice si- 
‘ye in that olan above the bases, Fis. 97. The flyins buttress- 
es that abut the thrust of the upper vaults have a double span, 
i.e., they rest on a first pier placed on the sroun A of col- 
umms, and on a second pier placed on the abutment 8B. In sect- 
ion on C 8, these flying buttresses present the profile (98). 
This section clearly shows, that if the load resting on the 
piers C is considerable, that on the piers A is still Sreater, 
because it is active, produced not only by the weisht of the 
buttress D, but also by the pressure of the flyins buttress. 
Every structure composed of courses settles, and this settle- 
ment is the more pronounced the Sreater the load. A settlement 
produced in the pier © would have no danser if the piers As 
settled less, for on examiniins the sections in Fis. 98, one 
Will see, that the settlement of an inch or so in the pier ©, 
if the pier A resists, would only have the effect of pressing 
the flyins buttress more asainst the haunches of the upoer v 
vaults and holding together the structure more powerfully by 
‘pressins it toward the interior, sence it is polysonal in pl- 
an; but it is necessary that the pier A does not settle as 
mach as the pier 6. The entire resistance of the constructi- 
On is subject to that condition. Now see how the constructors 
have solved this problem. The piers © were built with courses 
‘Separated by beds of thick mortar, accordins to the method of 
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the masons of that epoch; on the contrary the piers are compo- 
ged of clusters of columns built of larse blocks of stone, a 
gort of struts (to use a term of carpentry), that cannot set- 
tle like numerous courses set on beds of mortar. Not wishins 
to give these piers A a wide bearins, so as not to encumber 
the entrance of the chavels, it was the best means to render 
them rigid under the load that they must support, to compose 
them of a cluster of columns nearly monolithic, and thus dim- 
inishins the number of joints, to avoid all cause of settlem- 
ent. Observe that the materials at command of the architects 
of Picardy could be set on edge with impunity, and that if t 
they had built the piers A of several blocks, that is because 
thew could not procure monoliths 32.2 ft. his; they have ta- 
ken the largest stones that they could find, varying from 3.3 
to 7.6 ft., while the piers C are composed of courses 1.6 to 
2.0 ft. hish. 

Note 1. p.167. See in Art. Fortnearale the Historicol summor y 
ef whe construction of Kotre Dome of Amiens. The upper parts 
of the choir could Only be completed with insufficient resources. 

At Amiens theory and practice were risht in the difficulties 

‘presented by the erection of a nave 49.2 ft. between axes of 
piers with 139.4 ft. beneath the crown, flanked by side aisl- 
es 23.0 ft. inside by 48.3 ft. high to the crown. This vast s 
structure has retained its bearins, and the movements necess- 
arily produced in such an extensive structure have not changed 
its stability. Then the architects renounced cross vaults com- 
prising two bays (hexabartite); desirins to distribute the t 
thrusts eouall to the points of savnport separatins these bays, 
they adopted after 1220 rectangular cross vaults accordias to 
the plan (99): this was more losical: the piers A M I H were 
alike and the buttresses B also similar, the flying butthesses 
have the same strength. The constructors onansed formulas; th- 
@ir artistic feelings must have been shocked by those cross v 
vaults on double paysapopearins to transfer the loads to alter- 
Mate piers, and whose diagonal arches C D by their inclination 
masked the windows opened at C’R beneath the side arches. Fur- 
ther as we have stated before, these diasonal arches on @ very 
lons diameter © D compared to the diameters of the transverse 
arches C F, obliged them to raise the crowns G much, which i 


interfered with placins the tiebeams of the carpentry, *% red- 
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i: reouired a considerable heisht of the eave walls above the 
side arches C #. In turning the cross vaults by bays, the dia- 
gonal arches A H being round, it was easy to arrange that tie 
crowns L of these arches should not be above the level of the 
crowns of the transverse arches A I, MH, that were pointed. 

_ Our readers know enoush now, we believe, to understand in 
its entirety as well as in its details, the construction of 

a great church of the 13 th century, for example such as the 
cathedral of Beauvais. To avoid repetition and to summarize 
the scattered methods of which we have siven an idea, we are 
gonis to follow step py step one of those sreat structures f 
from the foundations to the carpentry of the roofs. If wes 
select the cathedral of Beauvais, this is not because that e 
edifice is perfect in execution, but because it is the truest 
and most absolute expression of the theory of the constructor 
bout the middle of the 13 th century. This edifice partly f 
fell less than a centurw after the completion of the choir; 
yet it was conceived in a fashion to be able to remain stand- 
ing for centuries. The catastrophe that completely changed i 
its character was caused by poor execution, the lack of risid 
points or their too weak resistance, and especially by the m- 
ture of the materials, which were neither sufficiently larse 
‘nob solid enough. If the architect of the choir of Beauvais 
had possessed the materials of Bursundy, those employed at D 
Dijon and Semur, for example, the fine limestones of Chatill- 
On-sur-Seine, or again the stone of Montbard, Anstrude or Dor- 
necy, or even what would have been possible, the stones of [a- 
Versine, Crouy, and certain hard layers of the basins of the 
Oise or Aisne, the choir of Beauvais would remain standings. 
The master of works of Beauvais was a man of Senius, who des- 
ired to reach the limits of the possible in stane constructi- 
on; his calculations were correct, his combinations profoundly 
Sasacious, his conception admirable, he was badly seconded by 
the workmen, and the materials placed at his disposal were in- 
sufficient. His work is no less the subject of very precious 
Studies, since it supplies us with tne means of knowing the 
Tesults #:¢ which the system of construction of the 13 th cen- 
tary could attain. We have siven in Art. Gathedrale, Fis. 22, 
the plan of the choir of Beauvais. This plan, if compared to 
that of the cathedral of Amiens, shows that the two parallel 
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bays adjoinins the piers of the crossins are narrower than the 
next two; the constructor thus avoided too active thrusts on 
the two piers of the transverse aiske forming the entrance of 
the choir. As for the succeedins bays, they nave an unusual 
width (nearly 29.5 fta between the axes of the piers). The n 
need of Sivins free spaces is so evident at Beauvais, that t 
‘he piers of the semicircle do not have little engaged colun- 
as at their sides to receive the archivolts, but only radial- 
ly to receive the ribs of the sreater vaults, the transverse 
and diagonal arches of the side aisle. According to the meth- 
od of the constructors of that epoch, when they were not tur- 
ned aside from their theories by questions of economy, the f 
foundation of the choir is admirably built. The ehapebs rest 
on a solid circular mass faced with cut stone, as at the cath- 
Waral of Amiens, presentins externally a strons footings also 
faced with well dressed ashlars set in a bed of mortar. This 
wall of solid masonry is connected with the wall that suppor- 
ts the isolated piers by radiatins undersround walls. 

At the cathedral of Amiens, where we nave been able to exan- 
ine the foundation down to the good ground, we found outside 
the profile (100). At A is a layer of brick earth 1.3 ft. th- 
ick laid on thecvirsin elay*<ati Bois si deb of cohnerete 1.3 ft. 
thick, then from © to D are 14 courses of 1.9 to 1.3 ft. thi- 
ekness each, of ashlars from the quarries of Blavelincourt n 
Near Amiens. This stone is a chalk full of lints, very strong, 
that is guarried in large blocks. Above is found a course & 
in stone from Croissy, then three courses of sandstone below 
the external ground. Above the external soil the entire edif- 
ice rests on six other courses of sandstone well surfaced and 
of extreme hardness. Behind the facings of the foundation is 
a@ concrete of large frasments of flint, of stone from Blavel- 
incourt and Groissy, embedded in a very hard and well made 
‘Mortar. On this artificial rock rests the immense catnedral. 
Mt Notre Dame of Paris, the foundations are likewise built 
With the sreatest care, the whole restins on sood sround, i. 
@., on the lower sand of the Seine, which is coarse and sreen- 
ish. As for the pilins claimed to exist beneath the masonry 

of most of our great cathedrals, we have never found traces 
of it.! 

q Note 1.p.i177. 1% LS with these piles of Notre Powe of Poris, 
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Ff Xotre Dowe of Amiens, with so wany other fables, repeated 
for centuries concerning the construction of Gothic edifices. 
4% would not be possiole to construct B Sreat cathedral on 
piles. These edifices could only ve founded on brood footings: 
she points being very unequal im elevation, the first condit- 
Bee StGoUVAty wos to find o perfectly howmoseneous and rees- 
‘Aetont nase below the éround. 
Not let us return to Notre Dame of Beauvais. We have given 
in Art. Arc-Boutant, Fis. 61, the entirety of the system adop- 
ted for the construction of the flying buttresses of the apse 
of the cathedral of Beauvais. It is necessary to return to t 
the details of that construction, one will see how the archi- 
tect of this choir attempted to excel tne work of his collea- 
éue at Amtens. Yet these two apses were built at the same ti- 
ne, that of Beauvais beins perhaps later by some years. We a 
assume, as we have just done for a flyins buttress of the ch- 
oir of Notre Bame of Amiens, a section made throush the axes 
of the piers of the apse of Beauvais (101). It is interesting 
‘to place in parallel these two sections, so we sive this at 
;. same scale. At Amiens the piers of the sanctuary are 45.9 
t. hish from the pavement of the side aisle to the abacus of 
‘the capitals receiving the arches of the vaults of tne side a 
aisles: at Reauvais the same piers are 52.2 ft. hish. But at 
‘Amiens the apsidal chables have the entire heisht of the side 
‘a@isle, while at Beauvais they are muct lower, and between the 
‘terrace covering them and the vaults of this side aisle exists 
1 gallery, a triforium F. At Amiens the intermediate pier pos- 
sesses a Dassive resistance, risid, due to its mass and to t 
cee of construction of the lower piers, as we have just 
emonstrated; the second pier is only an extra for safety, an 
t. of precaution, though necessary. At Beauvais the master 
io 


f the work claimed to sive this intermediate pier an active 

and real resistance, and to transfer to the second and exter- 
i pier that passive resistance, that it is always necessary 
to find somewhere. He thought to be able thus to obtain more 
lightness in the entirety of his construction, more heisht a 
and more stability. As we have just stated, the piers © of t 
‘the sanctuary have more space and are thicker than those of 
Miens iu the direction of the thrusts. The cluster of little 
Olumns supportins the diasonal and side arches of the hish 
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yaults are corbelled out on the lower capital G. The bearings 
pi is then sreater, and the buttress K of the sreat triforium 
rests vertically on the lower pier. On this buttress of the 
triforiunm, 1t is no longer a single column that rises, as at 
‘Amieus, to receive the head of the flying buttresse these are 
two little twin columns set on end, as shown by the horizontal 
section A’ made at A B. These little twin columns relieve the 
lintel L, that was a course forming the ceiling. Two other 1 
little columns were placed between this lintel course and the 
head of the first flyins buttress, whose head rests asSainst 
an enormous block of stone M, loaded by a cornice course and 
a pedestal H supporting a colossal statue. Two little twin c 
columns are asain set before that statue, between the first 
and second flyins buttresses. These last small columns do not 
bear the head of this flyins buttress, but a pinnacle whose 
form aiid construction we shall soon indicate. This entirety 
recalls nearly what we have seen at amiens. But we observe t 
that all this system of double construction rests vertically 
over the lower pier, the internal portion beins built in cour- 
‘ses and the external one in Sreat rigid blocks set on edge, 

so as to stiffen that entirety, so Slender and high; we again 
‘observe that the very strons lintel L, the block M and its 1 
load N, evidently tend to add a considerable weight at the t 
top of the lower struts to maintain it in the vertical, and 

to make quite real its function of a strut. Here is the inter- 
nal pier made as rigid as possible, it now acts to resist the 
thrust of the vault exerted at a sreat heisht.The architect 
‘did not think himself satisfied by a single flying buttress 
as at Amiens, were it surmounted by risid tracery; he was 
right for at Amiens in the parallel parts of the choir, that 
received three vault ribs instead of but one, these flyins b 
Duttresses with tracery were raised by the pressure of the v 
Waults, and amithe 15 th century it was necessary to turn new 
flying buttresses beneath those of the 13 th. But see how the 
‘master of works at Beauvais made proof of a poldness without 
example, and at the same time of a rare sasacity. One sees t 
that the intermediate pier 0 does not stand vertically over 
the pier > at the head of the chapel, as at the cathedral of 
Amiens, but its axis is vertically over the internal surface 
of that pier P. let us at once say that this pier 0, whose 
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“porizontal section © D is Ssiven at 0’, transmits more weisht 
‘toward its surface © than to that at D. Its centre of sravity 
is then within the dotted line R, i-e., om the pier P. Still 
this pier is thus in equilibrium, tendins rather to incline t 
toward the interior than toward the sreat external buttress, 
then by its position it comes- 1, to support the thrust af the 
two flyins buttresses: 2, to add to the resistance offered by 
these flying buttresses and tendency to incline toward the am 
choir. The vertical pier 0 thus has the function of an oblime 
shore. If this active resistance does not suffice(and it could 
not suffice), the pier 0 is maintained in its turn in its fm- 
etion by the two last flyins buttresses S$ T afidtthe sreat pas- 
give buttress. But it may perhaps be objected, why that inter- 
mediate pier? It is because the sreat external buttress could 
not abut the thrust of flyins buttresses of such great radius 
unless doubled, and that due to the intermediate buttress 0, 
it only has to abut a diffused pressure, almost nothins. 

Note 1.p-1/9. In the 14 th century the Virttle columns set on 
‘the triforium veing broken were replaced by a solid pier Cart. 
dre-pourtont, Fs. Bi), bus One Con now recognize their posirt- 
fon and nearly their arimensions. 
 foctearly explain the function of the vier 9, assume that 
ge have to shore the choir of Beauvais; assume that we have 
for making this shore only the great buttress; if (101 bis) 
we place our shores as indicated at A, we shall certainly over- 
turn the buttress C; but if inside that buttress © we place 
an intermediate shore D &, as in the sketch B, slishtly incl- 
ined toward the choih, but kept in a vertical plane passins 
throush the axes of the piers on the radius of the sanctuary, 
and that from that shore we place two shores G against the 
‘vault, then two other shores H I, we shall no lonser have to 
fear the effect of the thrust of the vault VY on the sreat but- 
tress C, for the intermediate shore D # will sustain a sreat 
part of the thrust of the two shores F G, and transfer it to 
its base 5B. There is the entire problem set, and which has b 
| been solved by the architect of the choir of Notre Dame of B 
Beauvais. Unfortunately the execution is defective. Yet it is 
certain that this enormous edifice would have retained perfect 
Stability, if the architect had made the little twin columns 
above the triforium stronger and more resistant, for example, 


¥ 
e 
F 
i 


ai - Z 
ee 2 Oe ie Mi ee 
> dis. eo Tt), We 
es oe 
kt Seat ae 


-1avo Viglerteo tarde ow .A ts betaoibnai és “esde 


ae 
. a 


“gidtsw oton etimensat ,“O ts wr 08 
Viivade to eisneo adl .d ta tedt OF made Oe : 
{ite .o tela eis RO ..9.t {Ff onil beddob edd 
Fenifonk of teddea Boibned  ,mpiadtiinoe ak’ ew 
yaeersiud Isnisdze gesxs end biswod ned} 46k 
emt ts geurdt edd FrOdCgNE ov .f ~eemoo Fr” rer ! 
vd heretic sonsdefees edd ot bha Ot (So -taseee 
m edd bisvet enifont o¢ yvonsines bha’ eoueet 
smildo og Yo noitonst odd eed ents O s8t0 . 
bineo si bas)eotttue ton eeok sonastetest ovitos 
~mi edi oi oied eff ot honisdciem ef O dete eae” 
-atg teoxk Ssadibie T 6 eoeeerddud boiylt gest’ on 
~isdal dedt ydw fedoside ed eagsdisq vem oF om 
Oiseoo eeetidad [enisixe tse1e sav eewsoad ef #1 
auibed ¢aext dowe to eeezsitded Batyl[t to denna 
.0 2eerttud etetbemigint edt of anh sedt Baa’; 
-Ratidon deomie ,etssee rq boenttib s sade 
AO F?R8a Baguloo sJtteJl ott yrutass ay At edt At | 
per wsig bi/08 9 ud Seoosgst stew asd#ord Bade 


mare” = 


~#h80g rledt sxénbdss7 won ano ewe sud ¢( 48 Ves ‘a 
|  ea0tarsalé adsdd yde 

Teas smtieee WC tsiaq edd to noftoast” end oisloxe: 
oved on dedt embaes ‘etsvasel to rode! ont" St 


fim S 


Care rohy Fe « 2esrsiud deers edt yino” ‘soda 


cosfo sy ) egomdcud teas sbient tr fund’ :O "ed x} 
~font viddaite § doveve six ai és (8 U'si0de ene 
eniezeq saklo Isoidiev s ai dasd ded! iioto 6de"8 
6VWI80T ones ght to aurtear sav a0 eisiq eds To” 28x8 
' $83 denfets 5 esiode ow sosfa ow Sr6de’ sed 
oF eved Teanel on Ifede sw TH gerode: 194400 
~tnd gae7s odd no VY ¢ivev edd to sendds edd. + 
deer s nistépe [fiw 3 C0 stode’ eisibemiadat or 
oJ Ji istenead fos .9 % esrode ond odd to Ten 
¢ esd doidw bas .tee usldorq etktns edd are it 
& to ome ontoy to ahode ens to toss inorws dad d 
el Ji teY _sovkigeteb ai noissooxe ond ‘Uedsausad 18 
eadayea a tw dtdent eng ind Bed ‘gba tdota*aagtdge 
.Slomsxs 102 ,dmetetes? som’ bne | ‘renaonse baste 


fs 


F 


: 143 


4 
‘if he could save made them of cast iron. The disorders that 
have manifested themselves in the construction have all come 
from that; These little columns were too slender andihavesbro- 
‘ken, for the could not resist the load brought on them when 
the internal piers came to settle because of the dryins of t 


the mortar. Breaking, the lintels I broke (Fis. 101), the sr- 


eat blocks M tilted, resting too heavily on the head of the 
flying buttress, that was deformed, and the vault following 
the movement, the pressure on these flying buttresses was su- 
ch, that they nearly all bent, their effect became nothins, 
because the apper flyins buttress loosened slishtly,asince t 
the vault no lonser pressed against it. Hauilibrium was dest- 
royed? it was necessary to do considerable work to prevent an 
entirel fall of the edifice. Fis. 101 ter giving in perspect- 
ive the tops of this buttress receiving the head sf the flyins 
buttress, shows us very well the intention of the master of 
works was to obtain by the piers of the choir of the cathedr- 
al of Beauvais and under the flying buttresses, buttresses o 
open but perfectly risid, so as; 1, to load as little as pos- 
gible the lower piers: 2, to cause that the settlements of the 
internal parts built in courses, stiffened by little columns 
set on end, should naturally transfer the loads inward. from 
this examole and from those pertainins to Gothic construction, 
properly so-called, proceeds this principle, viz:- that every 
structure erected by means of superposed courses in sreat nun- 
ber should be stayed, stiffened by the addition of monolithic 
enclosing, flanking and stayins the piers composed of superpo- 
sed stones. This principle was scarcely applied by the Romans, 
Who had no need to resort to ity it belonss to the Gothic cm- 
Structors. Of this principle,they made one of the most common 
motives of decoration of edifices, and indeed it lends itself 
to the most brilliant and boldest combinations. 

Gertainly there are grave defects in the example of construc- 
tion just siven to our readers, and we do not conceal them. 


This external scaffolding of stone, that forms the entire str- 


ensth of the buildins, is subject to storms; it seems that t 
the constructor, instead of protectins the essential orsans of 
his monument, took pleasure in exposins them to all chances 

of destruction. His system of equilibrium depends on the abs- 


‘Olute resistance of materials too freouently imperfecta He 
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yidently desired to astonish, and he sacrificed all to that 
jesire. But beside such serious defects, what thoroush knowl- 
edge of the laws of equilibrium! What subjection of matter to 
phe idea, what a theory fertile in applications! Do not imita- 
te these subtle constructions, but let us boldly profit by so 
much acauired knowledse. To profit by it, it is at least nec- 
essary to cultivate and practiseciti. 

Tn Art. Chainase we have ind&edted what were the vrocedures 
‘employed to tie together edifices in the middle ages. For the 
jongitudinal timbers used during the Romanesque epoch, the c 
constructors of the 13 th century, perceivins that these aui- 
ekly decayed, substituted iron cramps connectins the stones 
‘forming the courses. However this method was only employed in 
-Tle-de-France with a sinsular exasseration. There are some m 
monuments like the S. Chapelle ef theipalace at Paris, where 
‘all the courses from bottom to top are crampeddtosether. Even 
at Notre Dame of Paris, it was perceived that all the constr- 
‘uctions erected or repaired after the first years of the 13 t 
‘th century, at heishts auite close, were connected by cramos 
‘cast im lead. Certainly those constructors did not have ent- 
‘ire confidence in their methods so ingenious, and their natu- 
ral good sense made them already feel, that they pushed this 
boldness tso far. The manner in which they arransed these tics 
‘further shows well, what they feared most was the bendins or 
“twisting of the piers and walls, and that in that the system 
of stone struts adopted by the Bursandian architects had a m 
“marked Suoeriority over the danserous use of iron cramps sea- 
led in solid stones. It must be said also, that the construc- 
‘tors of fle-de-Prance procured lons stones with difficulty, 
“mhile in Burgundy they were common and of excellent ouality. 
It is now time to entertain our readers by an edifice, whi- 
eh in itself summarizes, while exasseratins them with Sreat 
“skill, all the theories of constructors of the Gothic school. 
‘We wish to speak of church S. Urbain of Troyes. In 1261 Jacm- 
es Pantaleon, a native of Troyes, was elected Pope under the 
“name of Urban IV at Viterbo’? he died in 1264. During his pon- 
“tificate, he desired to erect at Troyes a church under the 
“name of S. Urbain; this monument was commenced and rapidly e 
erected, yet it remained unfinished, the successor of Urban 
_ not having regarded it best to continue the work of 
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pis predecessor. Such as it is, the church of S. Urbain at T 
froyes indicates in the master of works charged with its erec- 
tion a singular boldness, and the science of a constructor s 
suited to astonish one. If the date of the foundation of chu- 
reh S- Urbain and taat of the interraption of the works were not 
historical facts of incontestable authority, one would be ten- 
pted to assume that this edifice was erected about the besin- 
ning of the 14 th century. For ourselves, before proofs so lit- 
tle to be discussed, we longs hesitated before believing that 
the 13 th.century saw the commencement and completion of what 
exists of Bhat monument; having the custom of trustins entire- 
ly to archaeological signs, we could not sive to the construc- 
tion of S. Urbain a date before the 14 th century, but a pro- 
foand study of the construction caused us to see that the his- 
torical tradition was in accord with the fact. Men did not b 
build thus in the 14 th century. Only the architect of S. Ur- 
bain was one of those artists in whom the most advanced prin- 
ciples aiiditheory®are allied to profound experience, to a pr- 
actice never at fault, to a sure knowledse of the proverties 
of materials, to infinite resources in execution and natural 
originality; in brief, he was a man of genius. His name is un- 
known.to as like most of those laborious artists, if Pope Ur- 
ban [IV sent from Italy an architec to build his church at T 
‘Troyes, we certainly should know it, but we should then not 
‘have to enlarse much on his work, for southern Italy then on- 
ly erected edifices, that scarcely furnished types suited to 
be studied. 

The play of S. Urbain of Troyes is from Ghampagne. The cho- 
ir recalls that of the little church of Rieux, that we have 
just given’ on the four piers of the crossing should rise a 
tower, probably very high, if we examine the large sections 
‘of the piers. Two other towers flank the entrance, accompani- 
ed by arprojectins porch like that of S. Nicaise of Rheims. 
The central tower was never commenced, the nave and facade 
femaining unfinished. One can however by what remains of the- 
88 parts render an accurate account of what this should have 
been. The choir and transepts are complete. fet us first cast 
the eyes on the plan of church S. Urbain (102), taken at the 
level of the ground story; this entirety is necessary to app- 
Téciate the different parts of its construction. This olan 
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presents solid points of support, thick and resistant, a very 
simple Sseneral arrangement. Planted between two streets, two 
deep porches, well sheltered entrances into tke two transepts. 
‘Abové the Sround story at the height of 10.8 ft., the entire 
structure presents only a Slazed lantern of extreme lightness, 
maintained by buttresses, that alone remain solid up to the 
upper satters. It is then the construction of these buttress- 
es, that must first occupy us. Here (103) is one of the buttr- 
esses of the apse shown parallel to one of the sides. The s 
solid substructure 10.8 ft. high stops at A. At B” is traced 
‘the horizontal section at the level B, and at C’ is the hori- 
gontal section at the level C. D is the sSlazed openings outsi- 
de the gallery G: F is the free openings supportins the ceil- 
ing H and serving as a passage at the level of the sills of 
the great upper windows; E is the tracery of these upper win- 
dows . The archivolts of the windows tory away at I served as 
side arches for the sreat vaults. The upper sutter K is supp- 
orted internally by the fillins placed over the archivolts I, 
externally by the arch L and the entire system of tracery, w 
whose details we shall sive immediately. The tracery D and # 
is partly set in rebates, so that this tracery is independent 
of the construction, beins actual stone sashes set in the but- 
tresses. 

Get us say a word of the materials enterins into this strwe- 
ture, for their quality is in part the cause of the system ad- 
opted. Even at Troyes, one cannot procure cut stone, the vic- 
inity only supplies chalk, at most good for the compartments 
of vaults. The architect of S. Urbain of Troyes must have br- 
ought stone from Tonnerre for the cut stone parts, and to ec- 
onomize this material transported at great expense, he has 
employed so far as he could a certain stone called Bursundi- 
an, found several leasues from Troyes, which is only a very 
firm and coarse limestone, but in thin layers and cuttins bad- 
ly. With the latter material he built the massive portions of 
the buttresses, facing their exteriors M with sreat slabs of 
Stone from Tnnnerre set on edge and finely cut. Likewise with 
Stone from Tonnerre he made these internal piers, the tracery, 
afches, sutters, and all the delicate parts of the construct- 
ion; now the ouality of the stone from Tonnerre employed here 
is a thin and very strong bed, very firm and compact, able wt 
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pe set on edge without danger. Indeed this construction is a 
structure in roughed rubble, solid but coarse, faced with a. 
yery fine and beautiful stone, used with the strictest econo- 
py, 28 one would do with marble today. The lishtness of the 
tracery, andemallionsisurpasses all that we know of that kind, 
and yet the materials employed are so well chosen, the elasti - 
city of this structure is so complete, that very few pieces 
are broken. Besides the structure being perfectly stable and 
well weished, the deteriorations occurring in the tracery and 
windows are of no importance, these beings easily replaced, 1 
like actual sashes, without touching the main work. The anat- 
omy of this structure must be examined with the sreatest care. 
We shall attempt to point out the details. 

Let us then first take the entire part of the buttress comn- 
prised between H and 0, i.e, the ceilins of the Sallery and: 
its lintel connectins the internal pier to the buttress, the 
setting of the tracery and the discharsins of water at that. 
point. At A (104) is seen the section taken through the axes 
of the buttress and the pier. 8 is the Sardgoyle throwing out- 
side the water collected in the passage G, iee., not only the 
pain falling vertically on the slabs, which is little, but a 
also that driven against the slass; C is the through channel, 
ise., extended through the entire thickness of the buttress: 
pis the corbel relievins the lintel B, which serves as a ch- 
apnel that connects the internal pier H to the buttress; F is 
the cover of the sallery carrying the sutters I are the two 
sides forming the external sarfaces and maintaining the lint- 
el channel,#, as indicated at I’ in the perspective sketch K. 
In this detail the block &” is the lintel channel: © is the 
‘second channel, and B* is the gargoyle. The larser detail L 
shows in place the two blocks I at I”, the channel C at 0”, 
the covering block # at F” with the lintel £ at @”. All this 
Masonry is made with the greatest care, the stones are well 
Cat and set; so that no rupture is seen. Note that the chan- 
nel-lintel & (detail A) is left free in its span from RK to $ 
under the blocks I; i.e., the bed R S is thick and is sroutad 
Only after the setthements of the structure have produced th- 
@ir effect, so as to avoid all chance of rupture. One sees at 
v (detail L) the grooves designed to receive the external sla- 
zed tracery of the gallery, and at N those intended to receive 
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the internal tracery supportinénthszeovering piece of the tra- 
eery of the windows. How could such thin tracery both be main- 
tained in vertical planes? The internal has a thickness of o 
only 3-2 ins. and the external one of 3.7 ins, including all 
projections. Their rigidity is obtained by the simplest means, 
since the arch of each between the Srooves just mentioned is 
gn one piece. Bach tracery is thus merély composed of three 
pieces} two mullions of a flat slab pierced by openings. The- 
re should not be forgotten what we have said above of the ma- 
terials employed in the construction of S. Urbain. The archi- 
tect made his structure resistant with common stone, a sort 
of dressed rubble, and everythings accessory, decorations, sut- 
ters, tracery, of stone from Tonnerre, of a low bed, very firm 
pat of great dimensions in lensths and widths. These stones 
from Tonnerre are really only slabs with thicknesses varyins 
from 7.9 to 11.8 ins., of excellent quality. The edifice is 
only composed of buttresses between which are set the flat 
perforated slabs. This singular system of construction is eve- 
fywhere applied with that rigorous logic, which characterizes 
the architecture of the end of the 13 th century. 

Note 1Lep.i28 How Ve it that we, who possess cast Vron todcy, 
or even that we could procure cut stone of excellent quality 
ond Vn great pieces, hove not thought of putting in practice 
the method so happily applied to the construction of church &. 
Urparin? Khor resources would not hove been found in the study 
ond use of such a true, simple system, thot 1s so well suited 
to wony of our edifices in which are reauired great openings, 
VWiehtness, and thot we must erect very rapidly? 

‘pet us then take the external tracery of the salleryof the 
choir of S. Urbain, to examine how it is cut and set, and how 
it is maintained in its vertical plane. We draw it nere (105) 
‘in plan at A, in external elevation at B, and in section at 
0. The covering stone D, making these two traceries stable, 
forming a gutter and the sill of the upper window, is made of 
one or two pieces of stone joining under the piers and drawn 
‘at F” in detail L of Pigs. 104. To give more weight and risid- 
ity to the sreat perforated slab formins the slazed external 
tracery (Fis. 105), whose section is traced at #, that slab 
Supports a balustrade G continuing it and made of the same 
Piece, so that the gutter Dp forming the ceilins of the gallery 
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is borne on a projection reserved inside and alons the exter- 
pal tracery, while the lower bed of that ceiling intersects 
the internal tracery, likewise composed of a flat perforated 
slab maintained at its ends by the grooves N of our detail L 
of Fig. 105. It must be said, that to produce a more strikins 
effect the architect has given to the open internal perforated 
-¢racery a more delicate design, aod a form different from the: 
external tracery? these two traceries thus produce the most 
brilliant perforations with a surprising play, when detached 
from the sround of colored dlass.- 

Note 420182. This decoration that encloses the sanctuary 
‘of S. Urbdoin was not probably admired by oll ot Troyes. fors 
several yeors eiuce, they hod the deo of Hiding Vt by on en- 
ermous Gecoration wade of pien and paostedoard pointed white. 
Nothing Ve wore vidiculous thon that scoffording of pastevoord, 
which exposes ite pretentious alsery vefore one of the wnost 
eharniné conceptions of the art of the 18 th century Wn its 
decline. Borborisu that devastates ie certainly wore dangerous 
thon the bovrbavrien Gfathe ourthores of the Wish oltar of S. Ur- 
pyoin, but StL, what would be said by the forlends of art in 
Europe, Wf they saw erected o facade of carped plaster vefore 
the western facade of the court of the Louvre, under. the pre- 
Rexrt Of Keoutifyins Vt? How much progress hove we to woke yet, 
%O.mo Longer merit the nome of barborous, thot we so freely 
‘eMee to times in which certainly one would never ve alloved 
to Wide a work executed with Anteliidgence, care and talent, 
Yeehind useless superfluity, coarse in morterial and work, with- 
“our form or taste, produced by Vanoronce comoined with the 
post vidiculous vanity. | 

Let us now see the upper part of the construction of the 
‘choir of 3. Urbain, for there our architect has displayed r 
‘remarkable sagacitw. If we return to Fis. 103, we shall obser- 
‘ve that the upper windows are set vertically under the eave 
wall‘of the roof at I, that their archivolts serve at the same 
time as side arches and as discharsins arches to support the 
‘carpentry, that the sutter’ K rests partly on a projection re- 
‘served above thet archivolt and on tracery [, placed about 1.6 
ft. before the window. Here’ (106) at A is the external face of 
that tracery’ at B is the section made on C DHF. On that s 
‘Section is found at G the section of the window, its archivolt= 
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gideAarch at H and the vault at I. The tracery supportins the 
gatter K is composed of an arch reinforced by a gable fualfil- 
‘ling: the functions of carpentry ties. perforated circles Lec 
contribute to support the sutter in its spam from E to M. This 
‘gatter in each bay is only made of two pieces of stone joining 
‘at the top of the slopes at N: each of these pieces is cut as 
indicated at 0, the span on the tracery being from &’ to WM’, 
‘and the part p beings cut away and without drip to allow the. 
apex of the gable to pass. The gjointins of this sable and of 
the open circles [, is traly shown in our Fis. The cross-flower, 
its base intersecting the balustrade of the apex of the sable 
‘are made of a sinsle piece of stone, so as to add anweight n 


necessary at the end of the jointing. gut to avoid all chance 
of the overthrow of this gable outward, the two pieces of the 


palusthade R are not set in a straisht line, but form a slimt- 
‘ly obtuse angle, as indicated by the plan S$: 7 being the base 
of the cross-flower afid the apex of the Sable, and R”R’ beings 
the two pieces of the balustrade, each cut in a single slab: 


thus the apex T of the gable cannot be pushed outward, abutt- 


ed as it is by the two perforated slabs R’R’ resting asainst 


the tops of the buttre-:s pierced by sarsoyles for discharsins 


the water, as seen at V. This is rather a combination in car- 
pentry that a masonry construction; but let us not forset tmt 
the quality of stone embdloyed at S. Urbain lends itself to s 


Such a structure, and that thanks to these artifices, the ar- 


chitect came to erect aumonamentuofvextraordinary lightness, 
‘actually composed only of rubble masonry and of perforated 
Slabs set on edge. The flying buttresses that abut the great 
yaults of that church above the chapels are constructed accor- 
‘ding to this system of tracern and of large blocks of stone 
‘get like shores (Art. Arc.-Boutant, Pis. 66). 


‘The architect of S. Urbain (his data being accepted) was f 


faithful to nis principle in all parts of his structure. He 
understood that in such a light edifice, built of rubble and 


Slabs, he mast leave to these traceries sreat freedom to avoid 


ruptures; so he has only set these slabs in grooves, that al- 
‘lowed the masonry to settle without breaking the delicate per- 
forated enclosures that replaced the walls. In examinins Fis. 
106, it is seen that the gutters are free, almost reduced to 
the role of spouts, and that even assuming a break, tne leaks 
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cause no injury to the masonry, since these sutters are huns 
ever the external void by means of those perfeorate sables. 
‘It would be necessary to be bold to conceive a strucgarée of 
this kind, it would be necessary to be skilful and careful in 
execution, to calculate everythens and to leave nothins to 
chance; thus this construction, in spite of its excessive li- 
ghtness, of neglect and of unintelligent repairs, is still 
‘stable after 560 years of existence. The architect has renai- 
ped from the quarries of Tonnerre only slabs, or at most beds 
41.8 ins. thick, of large dimensions it is true, but of auite 
small weight: thus he avoided the sreatest expense at that t 
time, that of transportation. As for the workmanship, that is 
eonsiderable; but that did not then cost most. The church 8. 
Urbain will frequently appear in the course of this work, for 
it is certainly the extreme limit that stone construction can 
‘attain, and as an architectural composition it is a masterpi- 
ece.(Arts. Arc-Boutant, Balustrade, Croix, Fenetre, Garsonille, 
Porche, Porte, Vitraux). 
Jt is necessary for us to return somewhat on our steos. In 
‘Tle-de-france, as we have already steted, we cannot show the 
boldness, of the Burgundians of the besinnins of the 13 th ca- 
tury, and of the people of @hampasne of the end of that cent- 
ary, when they could employ large materials, hard, close-sra- 
ined and resistent like the stone from Tonnerre. Tee constriv- 
tors of Ile-de-France rarely made tracery from a single slab 
‘or perforated inclasures; then maintained the stability of t 
their edifices, less by areas or by risid struts, than by lo- 
‘ads accumulated at points appearins to them to not have suff- 
‘icient bearings. We find a remarkable proof of this fact, aft- 
‘er the middle of the 13 th century, in the Sreat structures. 
We have seen that the Gothic architects had come in vaulted 
‘edifices to regard the side arches as discharsins arches, am 
to leave entirely void the construction beneath these side a 
‘arches, retaining only buttresses. They suppressed walls as 
‘being entirely useless accumulations of materials between the 
‘buttresses, since these must receive and support all the loads; 
‘but these side arches not being loaded at the crowns, could d 
deviate from the vertical plane, because ofethe pressure and 
the thrust of the courses of rubble of the vaults that they 
Peceived. Let us state (107) tha the side arch A BO, at the 
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apex B of the two branches of the arch, where this pointed a 
arch is most flexible, receives just the last courses B D oft 
the filling, that have a slisnt effect of thrust from D to’B 
because of their curvature. The apex B might deviate from the 
vertical plane, if it were not rendered immovable. To erecta 
wall on this side arch A B C coald consolidate that arch but 
glightly, since these two triansles of masonry 4&FB, CF Da 
would load the haunches of this arch much more than its croan 
B. The most certain means would be to load this crown B. Then 
about the middle of the 13 th century the constructors came 
to erect on the exterior and on the side arches of the vaults 
also enclosins openinss, sables H I G of masonry, thus by the 
addition of this load B G renderins the apexes of tne side a 
‘arches immovable, or at least sufficiently stable to resist 
‘the thrust on the crowns by the fillings B D of the vaults. 0 
‘One of the first experiments with this system is seen at the 
$8. ghapelle of the Palace at Paris. Note that the architects 
of Champagne, who had adopted side arches with very srett re- 
‘sistauce because of their sreat width, since they were actual 
pointed tunnel vaults, receivins the fillinss of the vaults; 
that the Bursundian architects, who isolated their side arch- 
‘es from the external walls by leavins between them and these 
walls a space wide enoush to be stayed by the crownins cours- 
‘es, had no need to resort to the artifice exolained by Fis. 
‘4107. Hence it is only rare in Tle-de-?rance, Beauvoisois and 
‘Picardy, that we see about 1240 adopted this means of sivins 
‘stability to the side arches. Thus differences in the charac- 
ter of the architecture of the different provinces of France 
in the 13 th century are almost always explained by a necess- 
‘ity of construction. Tf one desires to take into account the 
utility of these gables, generally regarded ar an ornamental 
‘motivel it is necessary to examine ‘Bis. 108. 

‘But architectare is an imperious art: when you modify one of 
‘its’ members, when you add somethings to the arransement, you 
‘see differences in detail accumulate. A first chauge in the 
‘system, that you at first assume to be of little importance, 
Tequires a second, then a third, then a multitude of others. 
Then it is necessary to recedé, or to become the slave of re- 
Quirements aroused by a first experiment or a concession. One 
Contests these’ successive difficulties, that seem to grow as 
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pe conquers them. In a time when idleness of mind is resarded 
as a virtue, men treat these perilous experiments as perverse 
tendencies, forgetfulness of sane doctrines. But the archite- 
ets of the middle ages, and particularly of the epoch occupyins 
as at this moment, never believed that a step backward or a 
repentance was an advance, they felt themselves carried onwa- 
pa by their own principles, and they solved courageously each 
of the new difficulties, that they raised without rest. 

To place over the side arches triansles of stome to load t 
their crowns, at first sight is only a little more stone and 
a little more work. But Sutters are needed over the side arcr- 
hesand balustrades on these Sutters; it is necessary for the- 
se sutters to rest on the side arches and not on the fillings 
of the vaults’? also that the slopes of these gables themsel- 
ves reject the water somewhat: these riéid lines must be orn- 
amented, it is this new member added to the architecture that 
finds its place without encroachins on that of the other ind- 
Ispensable members. Our Fig. 108 explains how the constructors 
of the middle of the 13 th centary knew how to harmonize both 
purely material requirements and tose of art. Their side arch 
‘A (See section) turned and frequently doubled by the archivolt 
'B, with the depth of the rubble fillins of the vault, they s 
‘get on about two thirds of the width of these arches the sol- 
id gable ©, arrangins an offset of little depth at its base 
to receive the sutter D set on the last third of the width 
of these arches. The gable beins removed, this Sutter bore t 
the mouldins crowning the cornice, as seen at B, and received 
the balustrade in a groove, accordins to custom. Two stones 
Fowith basins and gargoyles were arranged at the base of the 
‘gable to collect the water falling on the copings coverins t 
these gables. Theseccopinss were cut in lons pieces of stone 
to avoid joints according to the sketch 6, and below the com- 
‘ice were inserted in the tympanums behind the crockets set in 
Srooves, with a little drip I to receive the water and condwt 
it into the basins of the sardgoybes. Above the cornice, these 
COpissgs were cut as in the sketch H, casting the water before 
and behind. A finial K in a single piece of stone kept in ola- 
ee the ends of the two inclined copings as well as the branca- 
@8 of the crockets, The balustrade r, being set behind flush 
With the rear of the sable, so as to allow the passage of the 
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rows of crockets yw inserted in the srooves. {ater these sables 
appeared too heavy and were recessed above the very light tra- 
cery of the windows. This example illustrates how each new m 
member added to Gothic architecture brings a series of details, 
studies and combinations. perhaps some one will sayto us, tmt 
these are very great efforts for the motives that cause them; 
the cirticism would be just, but it strikes much higher. In 
the natural order, how many completed combinations do you not 
gee, details, lons and sreat efforts to produce apparently 
small results. We have not created the world nor controlled 
its arrangement; and if things are well arranged, it must be 
recognized that this arransement is nothing less than simple. 
The architectsoof the middle ages will allow a criticism, that 
might be addressed to the great ordainer of the universe. Li- 
‘ke their predecessors, those architects had inert matter at 
their command’ they must have submitted themselves to the 1 
‘laws of gravitation and of resistance, takins account of wind 
and rain. 2n presence of inert matter and the action of natur- 
al forces, they believed that equilibrium was the true law of 
construction; perhaps they were deceived; but one will at le- 
‘st’confess, that they deceived themselves like men of genius, 
and there is always somethings sood to take from men of Senius, 
even when they are mistaken. pesides, it is necessary to ful- 
‘ly recognize, that the more man seeks, combines and complicat- 
‘es matters, the sooner he comes toiverifyethe weakness of his 
judgment. See the rationalists (pardon me the word), artists 
that follow a principle true for all, conformins themselves 
to the most rigorous rules of logic, who take cut stone for 
‘building, i.e., a meterial formed to be used superposed in 
courses; in brief, the principal lines of their structures 
‘Bust be horizontal. No, after a half century of research, ‘the 
combinations each more ingenius than the others, on the cont- 
Pary they came in their edifices to cause the vertical line 
to dominate over the horizontal line, and that without ceasins 
for a single instant to follow the conseauences of the true 
principle, that they have placed. Many causes then lead them 
to that result. We have mentioned some of them, as for examp- 
ple, the atility of stones set on end to stiffen structures, 
the need of loadins points of support drawn to leave the vert- 
ical by oblioue thrusts. It is the last of these which nas 1ts 
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importance. In cities of the middle ages land was scarce. ives 
ry city was fortified because of the feudal system, and it c 
could not move the fortifications every tenyyears. Therefore 
it was nece.isary to place the monuments in narrow spaces, to 
occupy only the least possible area. Now if you build on a p 
principle that makes all the forces of your structure oblique, 
and if you cannot extend it, it is very necessary to use ver- 
tical loads instead of the area lackins. A law at férst impo-.. 
gedeby!netessity, and to which onensubmitssasitsuch soon beco- 
mes @ habit and a necessity, so much so, that even when one 
een free himself from it, he submits to it, it pleases him a 
and has become a custom. When architects of the middle ases 
anderstood, that the condition of their vaultéd edifices led 
them to maltiply the vertical loads to resist all oblioue pre s- 
‘sures, they have frankly taken their role, and since it is so 
‘necessary in an edifice for the horizontal line to dominate t 
the vertical line, unless they resolve to make an actual net- 
work, they came to almost entirely suppress the horizontal li- 
me, no lonser retainins it except for levelins stones, to in- 
‘dicate an internal resting place or floor. Besides, alwayu 
and more consistent with their principles, the masters of works 
at the end of the 13 th century clearly indicated on the exte- 
fiors of their edifices the internal arrangement, and in that 

we should do well to imitate them. Let us examine a Gothic b 
buildins externally, and we shall say whether it is vaulted o 
in stone or covered by carpentry. Its pinnacles will indica- 
te to us the number of internal points of support; its bands, 
the tops of its vaults, the strensth of its buttresses, the 
‘energy of the thrusts and their direction: its windows, the 

Rember of the side arches of the bays; the form of the roofs, 
the perimeter of the different halls, etc. 

Note 1.p.iW%e In this respect, and to dewmonstrate to what 
“extent soptntous on architecture are folse todoy, we shall cite 
the judgwent of o very tntelVisgent won, who seetne external 
buttresses indicated in o project, claimed to hove them omitt - 
@A by the architect, giving as ao reason, that the progress of 
SOnstruction must couse the omission of these oppendases appl - 
Ned to edifices. ihn corbaric times, and thot Indicatednothing 
Wut ASnorance, etc. As much os to soy, thot we are too civil- 
Amzed to be true, ond thot o deception is the surest morkcof 
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progress. 
Already at S. Urbain of Troyes, the different members of +t 
the construction are so delocate, they each possess a functi- 
on so clear and independent, that the architect assembles th- 


em, but does not tie them together, he places them beside eanh 


otner, holds them together by mortises and overlays like jjoin- 


ery; but he avoids tying them tosether, for this produces ho- 
mogeneity of all parts, and the constructor fears that in the 
use of a system in which every part of tee structure acts, r 
resists, possesses its own force or its own resistance, force 


and resistance that can only be effecient, when they are inde- 


pendent. At the besinnius of the 14 th century, this system of 
‘leaving to each member of French constructions its proper fu- 
action, and of connectins these members because of the parti- 
cular function of each one, is pushed even to exasseration of 


the principle. That is very apparent in a very interestins m 
monument erected from 1220 to 1330; we desire to speak of the 


choir of church S. Nazaire of Carcassonne, one of the rare o 
original conceptions of that epoch during which the art of ar- 


architecture already fell into the application of formulas; 
and left aside all new attempts and individual expression. 
Careful examination afd the analysis of this monument have 


revealed to us a fact interesting to us today’ this is the 
‘simple method pursued by the architect and his subordinates in 
‘erecting a structure very complicated in appearancé, and that 


‘seems to require a fabulous auantity of operations and drawings. 


s 


In reality the difficulties in the masonry do not exist. This 


Structure is only an assemblase of vertical planes whose rev- 


olved positions only require a single drawins. It must indeed 


. 


be admitted before all else, that the architect knows what he 


La 
y 


‘hencing the foundations, that he has taken into account the 


’ 


wants, that he sees his edifice in all its aspects before com- 


different parts of his structure; that he has done the work 


before tke cutting of a stone, that we do in anvedificeewhen= 


‘ 


Cs 


. 


we measure and examine it in its least details. Gothic archit- 


@ecture is over particular on that point, and perhaps this is 


why it has made so many enemies. It is consoling to say, when 
8 difficulty occurs in the work; “Ne will see to that in the 
finishing.” It is so painful, when all-is not foressen in ad- 
Vance, to hear daily a lons series of questions presented by 


ive 


a 


der. 
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the stonecutter or the foreman; questions that must be answer- 
ed clearly and simply, like a man that knows what he is soins 
to say, aS it he had foreseen what would be asked him! Then 
the architect of the choir of S. Nazaire of aarcassonne not 
only made the plan of his eidifce, not only the elevations a 
and sections, but he knew in advance the exact points of the 
imposts ofithe different arches, their meetins and intersect- 
ion; he knew the results of the thrusts, their direction and 
force: he had caluclated the loads and reduced the forces and 
resistances to their most proper limits. He knew all in adva- 
nce taat it was necessary for him to know, from the first co- 
urse laid above ground. His conception beins thus complete, 
fixed on paper, and in his head, his subordinates proceeded 
blindly. He said to one, “Here is the drawins of the pier A, 
which is repeated twice; here is the drawins of the window 

A, that is repeated six times: here is the drawings of the but- 
tress ©, that is repeated ten times, etc., that of the window 
‘B to be repeated seven times: here is one branch of the point- 
ed arch with its imposts, of the transverse arch with its in- 
posts, etc.” That being said, the architect can go away and 
allow the cutting of all the pieces of each member. The cutt- 
ind finished, 4 master setter then comes, who without possib- 
‘le error, hoists and assembles all these different pieces, n 
necessarily all takins their places like the parts of a well 
eOnceived machine. That method of procedure explains how at 
‘that epoch (at the end of the 13 th céntury and in the 14 th), 
‘Prench architects caused the erection of monuments in countr- 
ies in which perhaps they had never set foot, how men demand- 
‘ed-in Spain, southern France, Hungary, Bohemia, projects of 
‘monuments from those architects, and how those monuments cou- 
‘ld be erected and recall accurately, except some details of 
‘mQuldings and sculpture, the edifices built between the Somme 
and the Loire. The choir of church S. Nazaire of Carcassonne 
was probably erected thus, by the aid of drawings furnished by 
am architect of the North, who perhaps scarcély sojourned in 
the city; what makes us*believe this is, that evidently the 
architect avoided all difficulty requiring a decision at the 
Place, those difficulties not solved by a drawings, but by ex- 
Planations given to the stonecutters and to the workmen them- 
Selves on the yard, following their work by the eyes, takins 


Vel : 
~qewans sd sveum send enoidesve- :asns70% odd 10 
viso8 ef od dedw ewond sad oem’ 8 edt Pelton 
most letd bodes od hlaow Jsdw nesset0t nie ai 
feaseeeesiey ct an ganscie ca 
& enoijavele eat yloo ton ,esotibies ere 7 
ent to esniog Joaxe edt sonsvhs of weak 8 
-josetsoi bos Bdidesm aiedd .eedous Inet TORO 
boe moktoerth thedd ,edeurdds edz to: cs ones 048. ond 
bos eg010t sat beowbst bee eheol edt bstelos i 
-svise oi [is wend of .edtatl seqotqasboulabe 
~oo der? sav moat wood od min aot yaseee ew JE dead 
.stelqmoo Bond anisd soitqeonco aif .basoak eveds beak 
bebesoois estanibiodse eid ,besd eid eb bas (teqsq’aocbes 
A s9i0q edd to Omiwexb edd ei e1sh” ,en0 6s bk8e OH! sys j 
woboiw sat Yo tniwarh sid ei sied peotus i loi 
-~tHd sid Yo Sakwarl end ef eied jeemit ‘xia Be 
wobain sit Yo dede ,.o0Fs ,eemis aed betssqst ent ,O°ees 
-iniog etd to tonstd eno ef eted jeomtd nevee beseedes ed": 
~ni edi dtiw dow eetevengid odd tov eteoqms eshedetw dows: 
bos vwews o8 60 tostisows edd (Bise paired» aad? *soteo(ede 
~tiuo eif .1sdmem dose ic eseeteq odd Ife to- vaidsuo add no! 
-digeoo duoddiw cow ,gomoo madd r9dtee i9s¢eem enetatd: 
| . 1 ,eeoeic dneistTib seeds [le esidnoeee bas evetom’, O17 
i ifow e to edasq edd ett! esoelq aieds aatieseLlegdsasese 
| te nod antelgxs sisbsoorg to bodtem sadT ls PuO8 evisor 
(dt Sf ond of Bae oyinte@o od Stledt torbas sae dapedoogerss 
=yinvoo ak edmemnaon to noitos19 edd heewso @: gine 
-boamsh nem wod ,doo3 gse rveven bad ved? eqadis 
to edosto1a ,simeniod ,yashaud ,sonea? ageaepoee (ies 
+s09 adnennaom seedd wod foe ,atsostidors evods méateddae 
to elieveb emos tosoxe \yletersoos: Lisosa bagebedeste .ed: 
enmo2 ait neendsd dfivd esoitibe edd .ewweekboetbaa cepneble 
ennozesors) to eatassl 48° dowd: to: niodo saT seatod ed 
yd bedeinast ebniweth to bis edt yd jeodd betoeis yldadowgre 
ni beessotoe ylsousse ededies onw .dtaok ‘eas Yorseeattons 
add vidnebive ddd .2f etdd oveifed en setem sadu Gestou' 
ea¢ te noreiost s anixivpss yrisorttib Lis: bebtovssseettae 
-xS vd dud .amtweth « yd beviog son eets{uorttIsb seeds! (8s. 
-neit comisow edd od bos eseddnoenode eid os edevis enotsat 
ended ,¢ove eit yo Adon otedt onkwollot’ (basyvedd a6 « 


77 


| 158 
up at need the suage, rule, square, layins them on the drawins. 
for example, the architect in the vaults of that edifice has 
almost entirely rejected imposts common to several arches’ he 
pas given the curve of section of each; they have been cut w 
without considering the adjoinins arch, and the master setter 
has come to arrange all that like a same of patience. But to 
make appreciated the sensular method of construction employei 
in the choir of church S. Nazaire of tarcassonne, it is usef- 
al to give half the plan of that choir with its transept.(10). 
We see insthateplan the horizontal projection of the vaults’ 
they all have their crowns at the same level or nearly so, a 
althoush their dimensions and forms may be unlike: necessari- 
ly the imvosts of these vaults will then find themselves at 
yery different levels. It is necessary to see the sSeneral gs 
section of this construction on A B. The architect thousht o 
of closing the vaults © (110) at a level below the sreat vau- 
lts of the sanctuary and transept; the construction had even 
been erected thus as far as above the sprinsginsgs of these low 
yaults, as shown by the dotted lines D #, but the architect 
had to yield to the desire to produce more effect by raisins 
the crowns of all the vaults to the same level. Perhaps the 
requirement of the clersy caused the adoption of this last m- 
mode? what is certain is that the low sprinsinss indicated by 
dotted lines were cut on the faces of the piers, ar easily r 
Tecognized, and that these springings were raised as our draw- 
ing indicates, so as to have on the entire exterior of the e 
edifice windows of eaual heisht. Fis. 111 presents the secti- 
om on line G H of the plan. let us state at once, that to pre- 
vent the bending of such thin piers pushed by unequal thrusts, 
produced by raising the secondary vaults, the architect has 
placed ties I of iron 2 ins. square, visible in both our sec- 
tions; that the stone employed is a hard and very resistant 
Sandstone, that permits placins the vaults on slender points 
of support. Let us now examine with care the details of that 
Construction, take the head of the pier K (of the plan) at t 
the point where that pier receives a'great intermediate arch 
of the sanctuary, two archivolts, a transverse arch of the c 
Chapel and two branches of the diagonal arches. The horizontal 
Section of that pier (112) is traced at A. From B to C we see 
four courses of impost blocks that receive that Sreat transv- 
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transverse arch. From the joint C normal to the curve of the 
transverse arch #, the voussoirs of that arch are independent; 
the fier rises behind the fillins F if that arch without ties 
to it, as far as to the side arch G. The projection of that 
capital forms a bond with the fillings, and then the pier is i 
independent up to its meeting with the side arch H. Above the 
egapital G the filling rises vertically from I to kK. It is per- 
forated by the trefoil L, which decorates this bare triangle 
and receives the fillins of cut rubble. The two iron bars WV 
serve as ties between this pier and the next; they resist the 
thrust of the transverse arch &. 

Let us take the next pier L of the plan, that of the reent- 
pant angle, which finds itself between three mullions, and re 
feceives a great transverse arch, two Sreat branches of diasg- 
onal arches of the principal vaults, and a third brauch of t 
the diagonal arch of the chapel (113). One here sees that the 
trace of each of these three parts is made independent of the 
others, and that the masonry only presents the fewest connec- 
tions possible, to avoid too complicated drawings. This indeo- 
endence of the different members of the vaults sprinsins from 
the piers leaves great elasticity to the construction, an el- 

asticity necessary in so light a monument, very high and uue- 
qually loaded. One. indeed can find in the choir of church S. 
‘Nazaire torsionsand considerable movements, without the buil- 
dins losins anything of its stability. Asain, these are not 
examples to follow, but very useful to know, because of thes 
simple and practical means employed. pet us see the external 
side of the same pier. (114). 

We are placed in the ansle of the chapel at the point V¥ of 
the plan; we assume the upper part of the tracery of the sre- 
at window of that chapel 0 be removed. One sees at A the 
bar of iron that maintains the heads of the little columns of 
that tracery, and that at the same time serves as a tie at t 
the springing of the arches (Art. Meneaux); at B is the groowe 
‘feserved for setting the curved open part of the tracery; at 
Bi are the imposts of the side arch that receives the perfora- 
ted stone tracery; at & is the branch of the diagonal arch of 
the vault of the chapel, whose two impost courses are combin- 
€d with those of the side arch. Above the joint D, the vouss- 
Oirs of this diagonal arch are independent. At G is the arch- 
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archivolt enclosing the round and perforated arch of the first 
window of the sanctuary and takins the place of the side arch 
of the vault in the interior; at F is the archivolt-side-arch 
of the tracery not slazed and separating the chapel from the 
ehoir. Here one will note the reentrant ansle behind the dias- 
onal arch #; this proves in the most evident manner that each 
member of the construction was drawn and cut separately on t 
the yard after partial sketches, and that these different par- 
ts thas»prepared by the stonecutter were placed by the stone 
setter, who alone knew each of their functions and their rel- 
ation in the entirety of the structure. The mason came to fill 
the intervals remaining between these members confused tosgeth- 
er end intersecting, while remainins<entirely free. We have 
traced at K the horizontal projection of this reentrant ansle 
with the intersection of the two archivolts-side-arches 6. 

Note 1.p.204. This operation having been done under our ey- 
es, we hove been able to recognize very accurately and repro- 
Quce herve thie construction. 

Such a construction is only composed of piers receivins el- 
astic and resistant ribs, supportins the fillinss of the vau- 
its, or maintaining the stone sashes in the wide srooves; it 
makes us know that the master of the work could abandon noth- 
ing to chance, could postpone nothings, foresee all from the 
first course, arrange his drawings systematically, and that 
after the stone was cut according to these drawings and the 
blocks were ready, he only needed to sive instructions to a 
‘skilful setter, who successively took all parts of the edif- 
‘ice and placed them in their order, as the carpenter’s labor- 
er takes one by one the timbers of the carpentry framed in a- 
vance to the site to place them for raisins. Today we proceed 
Otherwise, blocks of stone are collected often without knowi- 
ns the definite form that they will assume, and on these blo- 
¢ks are cut the intersections of the imposts and the mouldinéss, 
“@8 one would do in a homoseneous mass, without carins much f 
for the beds and joints, that do not coincide with the forms 
‘Siven. Is this better? Is this the means of obtainins more 
Stable structures? It is permitted to doubt it. Yet one can 
State that it is less reasonable, less skilful, less intelli- 
Sent and more costly. 

There is no relisious structure of the middle ases more ad- 
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advanced than that of church S. Urbain of Troyes and S. Naza- 
ire of Carcassonne in the path opened by the architects of t 
the 13 th century. Indeed one could not go beyond it without 
‘substitutins metal for stone. Hither the architects of the 


‘- 
a 


44 th century were arrested py the impossibility, or unlucky 
attempts proved to them, that they had already passed the li- 
‘mits imposed by the material, there was always a reaction ab- 
ut 1330, and the constructors abandoned these too bold methods 
to return to a wiser system; but this reaction had as an eff- 
ect the destruction of orisinality; men came to formulas. At 
that epoch we see the architects leave aside in the live wor- 
ks of their structures, the simaltaneous assemblase of stones 
on their beds and their edges, which furnished the construct- 
ors of the 13 th century sucr beautiful motives of architect - 
re; they retatned the forms imposed by this system, but no 1 
longer appreciated the reasons for them; losing somethins of 
the adventurous spirit of their predecessors, they renounced 

Stones on edse for points of support and means of risidity, 
and retarned to structures built in courses, reservins stone 
set on edse for tracery, facings arcades, i.e., for architect- 
arpal members in carryins a load, and merely sashes oh decora- 
tions. Yet as if to follow, at least in appearance, the cons- 
e@oduences of the system of construction adopted in the 123 th 
‘century, they multiplied vertical liner, they desired that in 
only the members of the vaults, the arches, should each have 
their point of support, but even the mouldinss by which these 
arches are decorated. Therefore it results between the form 
Siven to the piers, for examole, of the construction of these 
Piers, there is the most eviéent contradiction. In fact the 
constructors of the 14 th century returned to heavier forms, 
although they strove to dissuise this reaction under ansap- 
pearance of lightness by multiplyins the small architectural 
Members. As practicians, they are very skilful, very prudent, 
full of experience and adroit; but they entirely lack invent- 
lon; they have no longer the boldnesses denoting Senius: they 
are wiser than their predecessors of the 12 th century, but 
they have the defects which freouently accompany sasacity, 
their safe methods and formulas are impressed by a fatisuins 
ROnotony, in spite of all their efforts. 

The most striking and one of the most complete example of 
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¢he religious construction of the 14 th century is the cathe- 
Gral of Narbonne, whose choir only was built from 1370 to 190. 
This is the work of aneonsummate master in his art, but with- 
at that imagination end those unexpected resources, which ch- 
arm anethe structures of the 13 th century, and that lend them- 
selves to the most varied conceptions. What sives the desree 
of practical skill to which the architects of the 14 th cent- 
ury had attained was the renewal of the lower work, those par- 
tial reconstructions made in the oldest edifices. At that ep- 
och the materials employed are always of the first quality, 
the drawing is wise and the construction excellent, the cutt- 
ing executed with remarkable care. Besides the Seneral system 
of construction zs modified very little, it is applied with 
more certsintn and with a perfect knowledge of passive and 
active forces, of loads and thrusts. For example, the flying 
buttresses are well drawn and are set exactly as they should 
be. We have a very evident proof of this at the cathedral of 
Paris. All the flying buttresses of the nave were rebuilt at 
that epoch (about 1330), and rebuilt in such a manner as to 
be above the galleries of the second story, and to sprins from 
the great external buttresses.(Arts. Arc-Boutant, Bis. 59; ¢ 
pathedrale). Thtse flying buttresses, which have a very lons 
fadius and conseouently a very flat curvature, were calculated 
with an exact knowledge of the function that they had to ful- 
fil, and when one thinks that they must have been rebuilt in 
novel conditions, supporting old constructions, one is compel - 
led to recognize in these constructors of the 14 th century a 
Sreat experience and uncommon skill. We do not believe that 
it will be necessary for us to enlarse further on the relisi- 
‘Qus structures of the middle ages, for we shall teach nothin 
hew to our readers after what we have already stated. The Art- 
ieles of the Dictionary will further exhibit the differences 
Tesulting from the perfectins of details introduced by the ar- 
ehitects of the 14 th and 15 th centuries in relisious struct- 
Ures. We shall now occupy ourselves with civil and military 
buildings, that proceed after their particular methods, havins 
but little relation to structures purely religious. 
Note 1.9.207/. 1% V8 necessary to state, thot we do not hove 
WW Fronce o single erect and complete edifice of the reiiei- 
Ous architecture of the 14 th century. The 13 th century Left 
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An Grent Bonuments of that kind to be KHUALt. The 14 th coentu- 
yy coulda Guly complete edifices already commenced, that hod no 
Versure to Finish the small number thot Vt founded. 
CONSTRUCTIONS CIVILESe Civil or secular Structures. 

About the first times of the middle ages, Roman traditions 
were perpetuated on the soil of Gaul in civil structures as 
‘well as in military works? yet wood then played a more impor- 
taut part than in the Gallo-Roman period. The Gallo-Roman sys- 
tem of construction does not differ from the Roman system, t 
the same procedures are employed, ruder in regard to executi- 
on. pnurins the Werovinsian period, one recognizes a very fre- 
guent use of wood, not only for coverings but in ceilings, w 
wainscotings, porticos, and even the walls of habitations. 
‘Germany and Gaul produced wood for carpentry in profusion, a 
and that material being easy to use, it was natural to use it 
in preference to stone and brick, that require difficult quar- 
fying, cutting, hard transportation, or a vrevious burnings a 
and time. 

Note 1.p.208. 1% was scarcely until the end of the 12 the 
century thor the forests of Goul begon to Lose extent and aquon- 
wAty, V.e., Gt the moment when the feudol organization decre- 
es8ed. During the 14 th century mony feudal Lords were oolidad 
*%O avienate in part their properties, ond the monastic estav- 
Vishwents, chapters or canmunes cleored a notable section of 
whe forests of which they hod become possessors, At the time 
of the ware of the 14 th ond 15 th centuries, the forests in 
Bony Localities beiné no Longer subject to conservation and 
Gontro\ of the feudol system were ervelly devastated. Those 
that existed on the mountains were thus forever Lost, vecouse 
Of the vrewoval of the earth on the steep slopes. Thus the So- 
wth ond the entire gentre of present France were dem poriled of 
the forests, thot covered the plateaus, and whose existence 
WOB VBtLILL proved about the end of the 128 th contury. 

The fires that destroyed such a great number of cities and 
mbarket towns during the 9 th, 10 th and 11 th centuries, con- 
tributed to cause the abandonment of wood in construction of 
Private buildings as in the construction of churches. Men no 
longer used this material, except for floors, roofs and inter- 
hal partitions of habitations. Already in the 12 th centura, 
@ number of cities presented facades of houses in cut stone 
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or rubble, except in certain areas without auarries, for exam- 
ple as in Ghampasne and Picardy. 

The monastic establishments, so rich in the 12 th century, 
gave the example of civil structuresrén stone, and that exam- 
le was followed by private persons. It must be stated to the 
jonor of the constrscutors of that epoch, that in adopting at 
“stone or rubble in place of wood, they very probably took a 
mode of construction appropriate to those materials, and did 
not seek in their use to reproduce the forms or arrangements 
suited to wood in carpentry. Always disposed to preserve to 
the material placed in the work its real function and the ap- 
pearance suited to it, they did not attempt to dissuise the 
nature of the material. Further, the means employed were extr- 
emely simple, and those artists that exhibited a singular sub- 
tlety in their religious structures after the 12 th century, 

a search for such complicated means, contented themselves in 
civil buildings with the most natural and least labored meth- 
ods. Hconomies in materials that theu comparatively cost more 
than today, during the 12 th and 13 th centuries, their hous- 
es are reduced to the essentials, without pretendins to seem 
tore or other than they are, i.e., walls pierced by openings, 
Supportins floors composed of beams and visible joists, well 
Sheltered next the street and the court by projectins roofs, 
that cast the water far from the walls. Very rarely, except i 
in some cities of the South and Centre, the sround story was 
vaulted; consequently no buttresses or projections on the ex- 
terior. Most freauently walls of visible dressed rubble witb 
‘S0me bands, jambs and lintels of doorways and windows in cut 
‘stone; also these lintels and jambs did not extend through b 
but only faced the exterior, the bands alone connected the t 
two @nternal and external faces of the walls. 

To give an idea if these civil structures most common in t 
the 12 th and besinnins of the 13 th centuries, of the simpli- 
Clty of the means employed, we select from a very sreat num& 
‘ber of examples one of the houses of the city of Oluny, sor 
Pich in houses of the middle ages. Here (115) is the face of 
the external wall of this house on the street. One sees that 
the construction only consists of rubble masonry with some c 
Cut stone for the bands, arches, windows and their lintels. 
‘The lower arches open into the shops. At the risnt of the door 
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to the alley leadins to the stairs. The second story presents 
an open sallery composed of pierssand little columns and lish- 
ting the sreat hall. The openings are rectansular and receive 
casement Sashese En the lintels and under the internal arches 
‘sapportins the wall of the third story are pierced little tm- 
nsom windows. The third story is lighted by a gallery of less 
importance, and a strongly projecting roof casts the water far 
from the surface. In plan the second story sives fis. 116, a 
and Fig. 117 reproduces the @rontseen from the interior, with 
its discharging arches above the lintels of the second story, 
the benches of the Windows, and the span of the beams suppor- 
ting the joists. These principal beams, set asainst the face 
of the wall between the arches connected the two parallel wa- 
‘lis of the house and served as ties; they were relieved in gs 
‘span by wooden corbels, as shown by the section (118). (Art. 
‘Weison). There is the simplest expression of private archit- 
ecture during the middle ages; but the Givil structures did 
not always have such a frank character. In the Sreat habitat- 
ions aud castles the services were much more complex, the an- 
habitants very numerous, and it was necessary to find intern- 
al arrangements and lobbies. Yet there were certain general 
‘arrangements, which remained the same for the nobleman’s hab- 
itation as for tnat of the citizen. It was always essential 
to have a hall, thevplace for the Satherins of the family of 
the citizen, of the household of tne lord; then the chambers 
with their wardrobes and closets; lobbies to react these roo- 
‘Ms with private stairs; thus there were under the same roof 
Very large rooms and others very small, passages, air and li- 
‘ght everywhere. One freauently assumes quite erroneously, th- 
at the habitations of the lords, as well as of the petty cit- 
izens of the middle ages, tould only be dark and sloomy, bad- 
‘ly lighted and poorly ventilated, that as again one of those 
absolute judgments, that should not be applied to that epoch. 
Unless arrangements for defense obliged the lords to open on- 
ly very few windows, on the contrary they sousht in their cas- 
tles light and air, a view of the country, and different ori- 
@itations so as to have everywhere sunshine or coolness at w 
Will. However little men take the trouble to think, they will 
indeed understand, that men who passed the greater part of ta 
‘heir lives in traveling over the country, could not with good 
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will shut themselves in, sometimes for entire weeks, Sloomy 
ghambers without outlook, air and lisht. If the defensive ar- 
pangements of a residence compélled the occupants to open the 
fewest possible windows on the exterior, if the gourts of the 
eastle surrounded by hish buildings were frequently sloomy a 
and dark, yet the inhabitants sought by all sorts of ingenio- 
us means to obtain for themselves views over the countra, air 
and sunshine. Hence these little flanking turrets, those wat- 
eh turrets, corbellinss, square recesses that permitted opeu- 
ing windows masked from the exterior. Very sensible customs 
also imposed on the architects particular arrausements in the 
great habitations. Men did not admit durins the middle ases, 
po more thau in antiquity, that a great hall and a little ch- 
amber should have the same heisht between floors, that a cor- 
pidor should be as high as the rooms that it served. There ba 
have been necessary centuries of false reasonins in architec- 
ture to forget such true principles, and to compel us to live 
in great nalls with low ceilings, if the story that we occupy 
‘is low, or in little cabinets of excessive heisht, if we have 
a story 13.“ or 16.4 ft. between floors. mor the great cities 
the stories beings necessarily fixed, one again understands t 
that necessity has imposed arransements as inconvenient as r 
‘Pidiculous: but where the architect is free in a pleasure ho- 
use or chateau, it is unreasonable to not take into account 
the dimensions and areas of the rooms and not fix the height 
proper for each one, to light cabinets or corridors by wind- 
OWS having the same dimensions as those opened into sreat r 
Booms, to cause lateral corridors to obstruct all windows on 
‘one face of the buildings, the landinss of stairways to cut a 
across windows at half their height, mezzanines taken at the 
expesse of the great windows, to not disturb a certain order 
of architecture, that is of little importanci to the occupan- 
ts of a palace; or indeed also to establish,in the midst of 
double buildings corridors serving the rooms at right and le- 
ft, lighted by borrowed light, badly ventilated, dark, noisy 
like the corridors of inns, losins precious space and loadings 
the floors in their weakest parts. 
The architects of the middle ages did nothins at all of all 
that, and did not even think it possible; we should not blame 
‘them for that. Their buildings for residence were nearly all 
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gingle in depth, and so that the rooms cut off transversely 
snould not be passed throush, which would have been very inc- 
onvenient in many cases, they established alons the buildings 
closed and low galleries, that served each room, also allowi- 
ns windows to be opened over them. Example. (119). 
Note 1.H-211. This household comprised not only the Fourly, 

put the servants, men and women at wodes ond the entire pers- 
omnel of the costle. 

‘If the building had séveral stories, this arrangement could 
be retained with all its advantages. (120). One sees at A the 
‘second story with its service sallery ©, over which open the 
windows lighting the halls5 at B is the upper story. Almost 
always ceiled, lighted by windows with dormers at the side o 
opposite the sallery, and by dormers alone above that gallery, 
The corridor of the upper story is supported on arches, that 
allow between their piers the openins of windows lishtins di- 
rectly the second story. An arransement of this kind still ex- 
ists at the palace of justice of Paris, iu the western part: | 
-it dates from the 13 th century. One cannot disdain what isr 
reasonable and true in such a construction, that gives to ea- 
ch service its relative importance, which leaves to the prin- 
ipal rooms all the air and light which they need, and that v 
very frankly emphasizes on the exterior the services and the 
‘internal arransement of the buildins. That is certainly more 
accordins to good antiaue traditions, which is not a series 
of columns or pilasters stuck against a wall, nobody knows w 
why. This is indeed the relisious architecture of the middle 
ages, that varies from antiaue forms, but longs knew how to re 
retain the spirit in civil architectere. We shall furnish an- 
Other proof of it. 

When habitations are vast and the buildings consist of sev-. 
@ral stories; which the architects of the middle ages did not 
condemn, for the simple reason that two stories over each oth- 
er cost less to build, than if a Sround story covered an area 
@0ual to the two stories, sence it is then necessary to doub- 
le the foundations and roofs, we say that if the buildings con- 
tained. several stories, the architect multiplied the stories 
‘80 that each apartment might have its own. Yet there was alw- 
ays a principal stairway of honor, that led to the rooms int- 
ended for receptions. During the Romanesaue period, steps of 
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cut stone were very rare, they were most freouently made of 
wood, i.-e., by superposing short blocks of sauared timbers, 
dogs of wood entering somewhat into the side walls. Phen the 
stairs were composed of two straisht flishts with landings, 
and they were enclosed in a rectansular stair hall divided 
lengthwise by a wall.(Art. Escalier). This method was almost 
entirely abandoned by the constructors of the 13 th céntury, 
gho adopted screw stairs with newel and steps of stone, aso 
occupying less space and more conveniently servins the differ- 
ent stories necessary to be reached. If these screw stairs w- 
were of very small diameter, i-e., of 5 ft. inside, they were 
often sunk into the thickne s of a wall formins a slight proj- 
ectioy externally rather than internally: on the contrary if 
they occupied a cylindraécal or polygonal hall of quite large 
diameter inside(8 or 10 ft.), they entirely formed an: extern- 
al projection and did not interfere with the internal arranse- 
ments. As for detached buildings, each had its particular roof, 
and if the buildinss were double in depth, there was a roof 
on each one with intermediate sutter. The architects of the 
middle ages having believed it necessary to adopt roofs with 
slopes above 45° degrees, and not knowing curb or mansard ro 
roofs, could not comprehend a buildins of double depth under 
@ single roof, for this roof would have reached an enormous 
height. Bach detached buildins or pavilion, each stairway ha - 
ing its special roof, either pyramidal or shed, or in two sl- 
Opes with Sables or hips, it was easy at need to place these 
roofs at different levels, thus obtaining hish rooms between 
the floors when they were large, or low when they were small. 
This method reauired much wood, and a very extended area of 
covering, demanded lead sutters inside; but it had the advan- 
tase over that consisting in enclosins all the services of a 
building beneath the same roof, of furnishings the architects 
varied resources in heights to be given to rooms, permittins 
them to oven a great number of dormers to lisht the upper ro- 
ts, to leave vacant the tops of the stairways, which thus ser- 
Ved as watch turrets above the roofs and procured ventilation 
for the lower stories. As for appearance, these separate roofs 
Covering srouped separate structures, emphasizing their form 
‘@nd purpose, were very picturesoue and save to Ssreat habitatl - 
08s the appearance of a collection of houses more or less nigh, 
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more or less extensive by reason of the services that they c 
contained. One will conceive that this differed in all points 
from our modern structures, and it must be stated that these 
traditions were retained until about the middle of the 16 th 
century. As a principle if not in form, one finds in these a 
arpransements the traces of the grea antique habitations, the 
villas, that indeed were only sgroups of buildings more or less 
well arranged, but distinct in their form, height and covering 
Very little subject to the laws of symmetry, the architects of 
the middle ages also placedithe different services of the gre- 
at habitations, after the orientation, according to the needs 
of the occupants and conforming to the form of the site. There 
was a point of resembéance to the antique villas, which in t 
their entirety had nothing of symmetry. In the towss, théenon 
pearly allsfortified; sround<was scarceras in all enclosed c 
cities. In the castles, whose perimeter it was: always sought 
to restrict as much ny motivesecof economy, as for the power 
of defendins them with a less numerous garrison, space was 
‘economized.. Thus it was necessary for the architects to seek 
‘in the city as in the country, te enclose as many services as 
possible within an area of relatively smail extent. In this 
‘Tespect: the civil structures of the middle ases differ fromt 
those of the ancients, the latter’ in their villas rarely built 
‘more than’ one story and occupied sreat areas. Compelled tok 
‘keep themselves within’ limited areas, the constructors of the 
‘Middle ages: saw themselves constrained also to take internal 
‘apransements different from those adopted by the’ Romans, to 
“superpose services, to find lobbies in the thickness of the 
“walls; consequently to seek entirely: novel combinations of 
‘Structures. Yet do not forget this important point, vizz- that 
‘antique traditions were perpetuated in civil structures by t 
the very natural reason that’ everythins connected with daily 
life is transmitted from generation to’ generation without pos- 
‘Sible interruption, that habits’ in interiors cannot be abruapt- 
ly’ modified, and that if it’ be possible to’ make a radical rev - 
Olution’in the system: of construction’ of public’ monuments,’ 1 
‘like charches, it’ becomes impossible for the’ houses’ and pala- 
€8 that'men inhabit, and in which'each one has adopted the m- 
‘bit of living’ just as his father’ lived. 
The system of construction applied at the end of the 12 th 
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century to religious edifices had only a weak influence inc 
eivil edifices. The pointed arch with its so extensive conse- 
quences, aS we have shown, scarcely appearéd in the latter @ 
edifices.’ Civil and silitary construction retains something 
of Roman art, whem already the last traces of that art have b 
peen abandoned longs since in relisious architecture. Datins ‘ 
from the end of the 12 th century, there were then two very 
distinct modes of building? the relisious mode and the civil 
mode, and that state of things exists until about the middle 
of the 16 th century. The monasteries even adopted one or the 
other of these modes? buildings for habitation have no relat- 
ion as & system of constrsction to the churches and chapels. 
Yet one of the principal qualities of construction at the mo- 
ment when it abandoned Romanesoquéi traditions, boldness, is a 
also found in civil asewelklcas religious architecture, but in 
civil architecture it is evident that positiv: ideas, daily 
needs and transmitted habits, have a more direct influence on 
the methods adopted by the constructor. Thus for example, con- 
‘structions in rubble and concrete are lons found in civil ar- 
chotecture, after all relisious structures were erected inc 
¢ut stone; stone lintels were everywhere employed in the hab- 
itations of theei2 th, 12 th,'14 th and 15 th centuries, when 
one no longer finds a trace of them in the churches. The but- 
tresses, even when vaulted stories exist, are avoided as much 
‘as possible on the exteriors of palaces and houses, while they 
Sélone form the entire system of construction of churches. Wood 
does not cease to be ecployed by civil architects, while itis 
m0 longer reserved exclusively éxcept for roofs of cathedrals 
and of all religious monuments of some importance. Finally, a 
afchitects seek to avoid solid parts, to diminish the points 
of support, come to suppress entirely the walls in erecting t 
their great religious structures. while in civil architecture, - 
they increase the thickness of the walls as the customs of c 
comfort penetrate everywhere, and men hold to having the hab- 
itations better enclosed, safer and more sanitary. The study 
of these two modes of building must then be pursued separate- 
ly, and if we find inevitable rélations between these two sys- 
tems, this is less in the practical means than in that frank 
‘ahd bold charm, those infinite resourcés, which belongs to the 
‘lay’ architectsvof the middle ases. 
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All persons with some notion of architecture know that the 
“Romans, even when constructa@is vaulted edifices, resisted the 
thrusts of vaults rather by internal buttresses than by piers 
forming extennal projections. Particularly in erecting civil 
poildings, they had adopted the system of construction that we 
term cellular, i.e., they composed these buildings of a series 
of halls with tunnel vaults om division walls reciprocally a 
abattins each other, and exerting no thrust externally. From 
this principle, sufficiently explained by Fis. 121, resulted 
the natural conseauences. For example, if one desired all the- 
ge abuttins celis to form only a sinsle hall, it sufficed to 
have a tumnel vault intersect all these transverse tunnel va- 
alts; thus were obtained a series of cross vaults (122), well 
abutted by the internal buttresses A, the remains of the div- 
iston walls B, indicated in purpose in Fis. 121. This arranse- 
ment permitted the erection at 6 ofss@lid walls, or of_open 
walls as lisht as possible, since nothings loaded them. This 
was @ very simple structure, very durable and easy to erect, 
that longs served as a type for the civil edifices of the Car- 
lovingian epoch. 
fo avoid expense, and if one did not absolutely reouire va- 
ults, they were ssliomeniaia during the Romanesaque period to 
place the floors on two paralliél rows of round arches. By th- 
is means one could erect several stories over each other, wi- 
thout fearing to see the side walls overthrown, since they w 
were composed of buttresses sSivins a series of piers in the 
interior connected by the arches that stayed them: beneath 
these arches were made openings as large as reouired to sive 
@ir and light to the halls. Figs. 115, 116, 117 and 118, which 
present to us one of the houses built in the 13 th century in 
the city of Cluny, still retain the remains of this Roman tm- 
dition, for the front wall of this house is actually composed 
Only of a series of discharsgind arches masked behind the exte- 
Pnal surface. If this combi ation lent itself to the most or- 
@inary civil structures, it was eaually favorable to military 
‘COnditions, as we shall soon see, it was applied very late a 
asain in the construction of the great halls of castles and 
of bishops’ palaces, since the hall of Henrw II at Pontaine- 
‘bleau shows us one of the last examples, when before was seen 
‘@ hall of the 13 th century in the erclosure of the castle of 
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‘Wontarsis, and that one yet sees at Angers near the cathedral, 
tne old hall of the synod of the 12 th century, both erected 
accordins to the same principle. (Art. Salle). | 
What is very important to note in the civil structures of 
the middle ases, is the care with which the constructors fore- 
saw even the least details of the structure. If they had to 
insert a floor, taey left properly spaced holes for the beams 
in the internal surfaces of the walls, and did not cut them 
afterwards; they set stone corbels under the spans of these 
beams, they left horizontal srooves alons the division walls 
to receive the plates into whichwwere framed the joists, or 
holes regularly spaced for their ends. In the splays of openi- 
ngs, they set the hinges while building, and they arranged p 
projections at the inside of mullions to beceive the staples 
of bolts or bars. Their fireplaces were built at the same ti- 
meas the walls and had the flues cut inside with the sreatest 
care: the jambs of the fireplaces are bonded to the walls and 
not merely set asainst them; the passase of the flues through 
the flicors, the supports of the upper hearths indicate an ex- 
treme foresight, arrangements studied before execution. All 
these things would be for us today excellent instructions, if 
we wucre willins to see and to free ourselves from that mania 
of believins tha we cannot take anything Sood from the past, 
when that past is on this side-of the mountains. In sreat ci- 
vil structures, such as halls of assembly, and the markets, 
the constructors of the middle ages almost always have taken 
care to make lower the upper window openings, the lower wind- 
‘ows allowed the sight of what passed outsidé, and of admitting 
‘air, the upper windows sent the light direct from the sky. T 
These elevated openings are made in the heisht of the roof a 
‘and form dormers exteroally. However extensive the halls were 
in area and heisht, the windows a-e always found proportioned 
to the human height, and what is more important, to the reas- 
Onable dimension that one can sive to a wooden sash destined 
to be opened frequently. As for the sashes of the dormers, t 
they opened like skylights by means of pallies and cords.(Art- 
‘Lucarne). 
Note 1.9.221. Dormers wikbh stone fronts were ploced on vuil- 
‘G@ings of the 13 th century, the skill under Louis xIV it wos 
“Sloimed thot thie wode of wmakinéd openings ot the vase of roofs 
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yoofts was Iavented vy Worsara, %o consecrate the wnewory of + 
ehis useful Invention, there hos stuce been Siven to these o 
openings the nowe of wmonsards (7), as VP aL the civil burila- 
Angs, Chateous ond houses were not provided with wmonsards un- 
jer Proncts 1, Louis XTI1, ond much dvefore them. pur such ia 
ashe weakness of the 17 th century, that oVatimed to havi Wnven- 
hed everything. Xow this V]e only a pretension. I% Va with th- 
gt os With wony other things ot that epoch. 1% hos been writ- 
ten ond repeated many times, thot the wheelbarron, for exanple, 
wos tnoented An the 17 th century, when the great works of + 
ferraciné were undertaken at Versailles, we hove numerous cop- 
Jes of wheelvoorrows represented on the manuscripts and stain- 
@ glass of the 13 th century. It 18 true that the forns of 
these VWittle vehicles at thot time is much more convenient f 
for the \oborer, thot thot adopted after the 123 th century, a 
ond which we reiisiously reproduce im our yards, as if there 
wos a masterpiece. 1% Vs the same with the draw, said to have 
been invented vy Pascal. 

One is too much induced to believe that durins the middle 
ages, however insenious were the architects, they did not kmw 
how to conceive those broad arransements of the entirety, th- 
ose vast structures of the civil kind demanded by our modern 
neéds, taking fore importance daily, that is asain a prejudice. 
‘Tt must be said, that most of our great churches still stand- 
‘ing today, cause us to see very well, that in religious archi - 
tecture the constructors knew how to undertake and complete 
very vast monuments’ bat for the civil buildings of the midd- 
‘Te ages, changed during the last centuries, condemned to sys- 
tematic destruction since the revolution, scorned by our Fre- 
meh city governments, who give themselves the weakness of Lovu- 
is XIV at alittle scale, and desire all in their city to re- 
call their existence, for our civil buildings of old date, let 
US say that the have become very rare, and it is not surpris- 
ing that the people have lost even memory of them. Still it 
Would have’ been very strange if men capable of conceiving and 
@xecutins such vast religious edifices would be contented for 
the ordinary needs of life with little buildings of small ex- 
tent, low height and narrow, a sort of huts of mean appearan- 
e@. There are certain persons that would make us believe, be- 
Caase of the spirit of a system, that we do not have to crit- 
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‘eriticize here, because dt iscentirelyforeisnstoethe ideas 
of art, that the society of the middle ases was restricted 
to the church and the fortress5 that it was consequently una- 
‘ble to conceive and execute those sreat establishments of pub- 
‘hic utility demanded. by our modern customs; finally that it 
‘lived miserably, suppressed by a twofold oppression, often ri- 
vals, but always united to arrest its development. From the 
‘political point of view, the fact can be discussed, but it is 
not our affair, yet from the point of view of art, it cannot 
be sustained. The artists that drew the plans of our, cathedr- 
als were not embarrassed, when required to construct those 
great civil establishments, saéh as hospitals, colleges, city 
halls, markets, farm buildings amply provided with all their 
services. As architects it is dftbittle importance to know w 
whether these hospitals, colleses, farm buildings belonsed to 
abbeys or chapters, if those city halls were frequently closed 
by the nobles, if those markets paid a tax to the lord of the 
place. Those establishments existed, and that is all we need 
to prove: they were well arranged, well bwilt in a durable a 
‘and wise manner, which is all that is necessary to recosnize.! 

Norte 1.9.222. One con understond the spirit of passion that 
coused the Lestructvonsoffcostles and even Of churches: burt 
whot Vs more GAIfficulrt to explain Ve the bind waonio, that we 
coused the Gemolitrion in prance Gurinés sixty years of such o 
guontity of very g000 civil buildings, very beautiful and use- 
{uy, werely becouse they were old, that they recalled another 
age, to reploce then vy deplorovle structures, ond that cost 
Gear although build with porsimony, and that were often vern 
wusly. Mony olties were thus deprived of establishments, thot 
Could hove satisfied new needs, which attracted notice of tr- 
velers, and which on the whole aid them honor. 

Bet us take some examples; let us examine the beautiful ar- 
Tansements of the sreat halls of the abbeys of Ourscamp, §. 
‘Jean-des-Visnes of Soissons, Mont-S.Michel-—en-yer, of the hos- 
‘pitals of angers,+ Chartres, which date from the end of the 
‘12 th andibesginnins of the 13 th centuries. Where shall we f 
find better constructions, better conceived, ¢srander, more s 
Sanitary, yet without luxury, and that give a higher idea of 
the knowledge and the practical sense of the architects? The 
‘entirety and tee details of some of these vast buildings beings 
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engraved with minute care in the work of W. Verdier on civil 
architecture, we do not believe it necessary to reproduce th- 
em here; we shall sive our readers some structures, that have 
not yet been studied, and that have an importance at least e 
equal to those. There exists in the abbey of S. Marie of Bre- 
teuil a vast buildims flanked by four turrets with battlemen- 
ts, which could at need be defended. Its sround story contain- 
ed the kitchens and their dependances. The second story cont- 
gained the dormitories of the guests of the monastery’? the th- 
ird @hé Sreat infirmary; the fourth the storerooms of provis- 
ions, and the fifth beneath the roof was a sranary for grain. 
A lateral stairway passing through buttresses and covered by 
a shed roof extended to the third story, the ansle turrets 
also had screw stairs commantcatifisofrom one story to another. 
This building was vaulted only in the ground story and under 
the roofs; it was divided lengthwise by a row of piers. [,ater- 
al buttresses opposed the thrust of the vaults. Here (123) is 
the appearance of thet building externally. We see the sable 
against which is the sSreat fireplace of the kitchen. A trian- 
‘gular buttress strensthens this sable wall at the chimney flue. 
fo properly seize this construction, it is necessary to refer 
to the plan (123 bis) taken at the level of the Sround story. 
‘The entire space A A, i-e., the last bay of the hall, is occ- 
upied by the fireplace,whose flue rises between two arches at 
‘Be At G are the external openings communicating by a splayed 
hole with the air inlets D designed to act visorously on the 
fire placed on raised Srates,aud to establish a current of a 
‘air sufficient to carry the smoke into the central flue. Fis. 
123 ter, made on the line I K of the plan indicates to us at 
'B the chimney flue, at © beins the dotted openings, aid at D 
the blow holes. One will note that the passase alongs the bati- 
‘lements is not interrupted by the turrets alidigables, but on 
the contrary this passase remains at a lower level at the ga- 
bles. Fis. 123 quater indicates at A the section of the sromd 
story on the line & FP of the plan, and at B this section on 
the line G H. In section A are seen at © the arches that form 
the mantle of the fireplace divided by the Sreat pier, at D 
are the mantles of the blow holes with the raised srates. In 
Section B the arches M that form the vault of the fireplace 
are of brick, and the flue is dotted at 0. A dotted line lile- 
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likewise indicates the two air inlets P intended to supply th 
the blow holes by the openings behind the partition wall form-— 
ing the back of the chimney. The section (124) made across t 
the building and lookins toward the sable opposite the fire- 
place, completes this beautiful andwsimple structure. There 

is seen at A the lateral stairway ascending to the third sto- 
ry through the buttresses, increased by a projection to allow 
it to pass. The windows B of the fourth story serving as a s 
storehouse aee pierced. in the sable at the level of the inter- 
nal floor, so as to facilitate the hoisting of stored articl- 
es bg pullies and externel cranes. It is the same with the d 
doorways © opened at the level of the fourth floor of the sr- 
ary. The side walls are thick and maintain a uniform temper- 
ature in the interior, the ventilation of the stories can re- 
adily occur by means of windows opened in the four sides of 
the buildings isolated from all parts. The buttresses stiff- 
ening the walls avoided all transverse tieins, and that so m 
much the better as the internal facess of the walls were set 
to overhansin each story as indicated by the horizontal sect- 
ion, Fis. 124. That was a means freauently employed to cause 
the walls to incline toward each other inside, and it is ind- 
eed an excelbent principle of construction, when one can sive 
the base of the walls a sufficient thickness to not fear bend- 
ins. wurther it is necessary to remark, that usually the int- 
ermediate floors do not connect the eave walls (see cross sec- 
tion); for observe how the spans of these floors are arranged 
‘On the intermediate walls. At each story the piers have a cao 
‘A (125), projecting only under the beams. Then it was necess- 
‘ary for these eave walls to press against these beams and not 
produce tension. One cannot adopt that method in structures, 
but it is not without its advantages, and much before the ep- 
och occupying as, the Greeks of antiouity had followed it in 
ePictins their temples. If in great vaulted structures borne 
On- isolated piers, the architects of the middle ages followed 
the laws of equilibrium, whose importance we have tried to m 
make appreciated, they at the same time sousht to obtain com- 
‘entration, the combination of all active forces at the centre 
of their edifices, so that all parts might have a certain ten-, 
dency to reciprocally abut each other. In civil struttarésy 
‘Where vaults only play a secondary part, where the floors offer 
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horizontal and risid floors at different heights, the constr- 
actors adopted methods of building from outside inward asainst 
these risid surfaces. They attained that result by general ar- 
pangements and by procedures belonsing to the details of con- 
struction. for example, they gave the walls projectings beyo- 
gd each other inside, as we have just stated, and they built 
these walls of Sreat stones externally and of low courses or 
rubble inside. 


Yore 1oPo223. See Arch. civ. ert don, of Aymor Verdier & Gorttois. 


Note 2.0.223. See Wonos. Ar*avbayes. Lib, S. Genevteve. 

Assume the section of a wall A B lestined to support floors 
(126), the external surface of this wall will be composed of 
high courses of stone not extended through, and each story b 
beins separated by a stone band will be recessed an inch or 
so behind the next beneath. On the contrary the internal sur- 
face will be built of lower stories and will have a projecti- 
on beyond that below. Thus this wall will have a tendency to 
incline from the exterior inward, 1, because its axis B falls 
at B’ inside the lower axis A: 2, because the external surfae 
will be less compressed than the internal one. Then this wall 
so built will exert against the ends of the beams C a pressure, 
the more powerful the higher these floors are elevated above 
the sround. Thus it will be superfluous to tie the walls tos- 
ether, which far from tendins to separate, on the contrary w 
Will tend to incline toward the centre of the buildins. 

It is evident from this example, that although the civil 
construction of the middle ages has its own character, distin- 
et from religious construction, still the architects in both 
seek tc replace inert masses by acting forces. In civil struc- 
tures, the floors are regarded as struts set between the walls 
that tend to approach each other. Thus these floors are stif- 
fened by the pressure of the walls, and the entirety of the 
buildins offers sreat stability because of these pressure as- 
ainst the struts. | 
The constructors of the middle ages made proof of sreat in- 
dependence in the vaults belongins to civil edifices, the tun- 
Nel vault, the Roman cross vault, the Gothic cross vahlt with 
found or segmental arches, the vaults composed of spaeeddarc- 
hes supporting ceilings or little vaults, all is Sood to then, 
‘@ccordins to the occasion and need. When in relisious architec- 
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architecture they no longer used but a sinsle kind of vault, 
i.e, during the 13 th and 14 th centuries, and still had the 
good sense not to apply this system in civil structures, what- 
ever advantases it offered. Prequently very wide buildings re- 
quired th erection of one or two rows of piers in the inter- 
jor to support the floors of the upper stories, as we have s 
seen above; then the sround story was Senerally vaulted; but 
since these superposed posts, stayed only by the floors, were 
not stable, men improved this in a way at least by placings t 
them on the lower piers supporting the vaults, and fearing to 
orash the imposts of those vaults, made them independent of 
the piers. | 
Thus for example (127); let anpier A of the sround story be 

intended to support the vaults, on this pier were placed two 
or three courses B corbellet out on the four sides; thus was 
obtained the bearing a. At the ausles were placed the imposts 
‘Bon the diagonals of the souare, to receive the voussoirs F 
of the diaSonal arches of the vault: at the centre bhe pier 
@ rose freely to receive the upper floors, and then the fill- 
ings H of the vaults were closed with rubble. The imposts of 
these vaults and its fillings received no load,and the mass 
formins the haunches only abatted the piers. Fearins the eff- 
ects of the thrusts in the sround story on the walls, that gw 
were not always furnished with battresses, the constructors 
freouently established very strons corbels alons these walls, 
to diminish the effectaof thrusts as much as possible, and to 
transfer their resultant to the solid wall or even to the int 
‘ernal surface of these walls. On these corbels they could th- 
en permit themselves to place segmental arches, so as to occ- 
apy less height. Renowncins cross vaults or pointed vaults on 
the great arches perpendicular to the walls (128), they built 
the vertical spandrils B up to the level of the extrados of 
the crowns of these arches A, then they turned on these spam- 
rels tunnel vaults C also sesmental. By this means they came 

tO vault large areas without occupying much heisht and witho- 

ut dropping the springinss of the arches low enough to obstr- 
uct passase. By multiplying and bringing these arches closer 
together they could replace the small vaults © by slabs form- 
ins a ceiling, set on stone beams (if these materials sufficed), 
88 shown by Pigs. 129. These beams were furnished with rebates, 
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so as to present their upper surfaces at the level of the sl- 
abs, aS indicated by the dotted line & F. These methods of b 
puildins were retained very late without sensible modificati- 
ons, for we still see structures of the 15 th century that re- 
produce these severe, srand and simple arrangements. The most 
peautiful examples that we know of these civil structures in 
bich the corbellings play a very important part is the cast- 
le of Hoch-Kénigsburs near Schlettstadt.” One could take the 
principal halls of this castle for constructions of the 13 th 
century, while they were built only in the 15 th century. But 
Alsace has retained, especially im civil architecture, the o 
old traditions of the good Gothic epoch. The principal struc- 
ture of the castle of Hoch-K8nigsburs built asainst the rock, 
(130) is composed only of internal buttresses with a very thin 
external wali on the side of the court. It contains four sto- 
fies; the ground story, that served for kitchens, is covered 
by segmental vaults resting on very flat arches of rubble, +t 
turned from one pier to another. The second story is covered 
by great platbands reléeved by powerful corbels: between the 
platbands the parallellograms remaining are arched with rubb- 
le. The third story is covered by a wooden floor, whose main 
beams rest on corbels ensased in the piers. The fourth story 
is covered by a round tunnel vault resting on platbands, and 
wide corbellinss arransed like those of the second story. Tmt 
upper vault bears a platform or terrace covered by slabs. The 
perspective section (Fis. 130) Sives the whole of this sinsu- 
lar structure. It must be stated that the material of the pr- 
Ovince lends itself to this boldness (sed sandstone); one co- 
uld not with our limestones od the basins of the Seine, Oise 
and Aisne, allow the use of lintels of such small depth and 
great span.! But in civil andimibitarg architecture, more th- 
an in religious architecture, the nature of the materials had 
avery marked influence in the use of the means of constructi - 
On; this example is a proof of it. The longitudinal platbands 
between the buttresses and the transverse ones from one butitr- 
€8s to another are cut with joints. If we make a lonsitudinal 
section of this buildins, each bay sives us Fis. 131.7 One c 
Can form an idea of the masisterial grandeur of these buildi- 
ngs, if he has not seen them. Here nothing is Sranted to lux- 
ary; this is pure construction, and the architecture has nof 
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form other than that produced by the judicious use of the mat- 
erials; the principal points of support of the lintels are a4 
alone of cut stone; the rest of the structure is of rubble 
plastered. We confess that this mode of understandins civil 
construction has a special-attraction for us. It must be stated 
that the castle of Hoch-KSnissburg is built om the top of an 
high mountain, eisht months of the year in the midst of snow 
and fogs, and that in such a location it would have been ridi- 
calous to seek architectural forms, that would have been app- 
reciated only by eagles and vultures; that the savage appear— 
ance Of these structures is in perfect harmony with the rus- 
ged location. 

“Porte 1.9.233. SSe  Senevol pVah oT Vthis GastVe “in ave. Ghote- 
ou, FIs. 30, 31, Had M. 

Mote 1.0.236. in the 15 th century an accident compelved + 
the owners of the castle of Hoch-K8nidsburés to turn arches u 
wader the <Voor of the second story. 

Note 2ep-BIS~ NU. Boeswilword, who drew the castle of Hock- 
HOmLesdurée with the greatest care, mas very wi\Vind 40 place 
Wis Grawinds at our disposal. 

In regard to this, we allow ourselves aoremark not without 
importance. We believe we are the first to appreciate what is 
termed picturesque, because the 17 th century, men no longer 
find beauty except in parks planted in the French manner, in 
aligned and symmetrical buildings, in terraces covered by st- 
one and cascades lined with lead. Without denyins the value 
of this nature arranged by art, still #e must recognize, that 
fature left to itself is more varied, freer, Srander and also 
more really beautiful. A nobléman of the court of Lovis XIV 
or of Louis XV much preferred the parks of Versailles or of 
‘Seeaux to the wild appearance of the gorges of the Alps or 
‘Pyrenees, duke S. Simon, who had no employment at court, lov- 
@d better to live in a narrow and dark apartment at Versaill- 
@8, than to live in his charming residence of La Ferte. Now 
on the contrary our lords of the middle ages were sensitive 
to those natural beautiés, and they loved them because they 
lived in their midst. Without speaking of the very vivid app- 
feciation of nature found in the numerous romancessof the mid- 
dle ages, we see that the castlés, manors, and the abbeys are 
all located so as to cause their inhabitants to enjoy the out- 
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outlook on their surroundings harmonizes with their locations; 
wild and grand in abpapt places, elegant and refined at the f 
foot of smiling slopes, on the banks of tranquil rivers, in” 
the midst of verdant plains. In habitations the views of the 
most picturesque points afe always arranged with art and so 
as to present unexpected and varied views. When one studies 
the civil structures of the middle ages, it is then necessary 
to have regard to the place, the nature of the climate, the 
site, for all that exerts an influence on the constructor. A 
building that would be properly arranged and built on a plain, 
in the country withimild and tranquil appearance, would be ri- 
ridiculous at the top of a savage rock surrounded by precipi- 
ces. Another by its severe and even brutal character, seems 
to belong to the desolate soil on which it rises, but would 
seem deformed and rude when surrounded by meadows and orchar- 
ds. Those barbarous men, to say the most, were then sensitive 
to natural beauties, and their habitations reflected these 4d 
different kinds of beauty, so to speak, placed on harmony wita 
them. We that are civilized, and who claim to have invented 
‘the picturesque, erect elegant pavilions on some wild site, 
that seems destined to support a fortress, and we build ours- 
elves massive structures on the bank of a brook runnins thro- 
ugh the meadows. That makes us believe that these barbarians 
‘of the middle ages loved and understood naturé, without makin $ 
@ noise about it, and that we who boast of that on every oca@m- 
‘$lon in prose and verse, we regard it with a distracted eye, 
Without allowins ourselves to be penetrated by its beauties. 
The centuries are like individuals, they always desire one to 
‘believe them endowed with oualities that they lack, and care 
little for those that they possess. Everyone fousht for reli- 
‘gion in the 16 th century, and nine tenths of the combatants, 
‘On one side’ as on the other, did not even believe in God. Men 
prided themselves on chivalry and fine manners in the 17 the 
century, and already at that epoch minds turned very stronsly 
toward positive ideas and the satisfaction of material needs. 
‘In the 18 th century men spoke only of virtue, nature and mi- 
ld philosophy, when virtue was scarcely in fashion, when nait- 
ure was seen throush the Slass windows of the study, and that 
in fact of mild philosophy, only was practised what was based 
On the assured well-beins of one’s self and friends. 
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Let us return to our buildings. The system of construction 
by corbelling beings strongly in fashion from the 12 th centu- 
ry in civil buildings; indeed it is iconomical and presents 
numerous resources, either for separating floors, to avoid 
great thickness of walls and considerable foundations, to re- 
ceive carpentry, bear projections, to obtain larser areas in 
$he upper stories of buildings than in the Sround story, to 
provide lobbies, stairs communicating from one story to anoth- 
er, and offer shelter, etc. This was also an application of 
this principle of the architects of the middle ages, consist- 
ing in employing active instead of passive forces: for a cor- 
belling is an overhans that requires a counterweight to reta- 
in the function that one sladmsito give it. Corbellinss have 
the advantase in producing thrusts, always difficult to main- 
tain 1n composite structures, like every habitation, the walls 
of small thickness intersecting each otter irregularly, accor- 
ding to the purposes of the rooms. They take less heisht than 
arches, or their thrust may be neutralized by settins the im- 
posts outside the surfaces of the walls, which is easy to prove. 
et AB (132) be the opening of a hall whose floor will be 
separated by arches, as shown by Piss. 128, 129: AG, BDis 
the thickness of the walls; C & the height between the floors. 
‘If we turn the-arches G F penetrating into the walls, even ad- 
‘@itting that we shall have a heavy load at K, there will be 
peason to believe that such a great thrust will be ekerted fr- 
‘om G to H, that tne wall will bend to the outside, for the r 
resistance of friction of the bed G H will not be sufficient 
to prevent sliding’ if there is no slippins, the length G BH 
is not such that the joint could not open outside and crushi 
‘inside as shown at I, thé effect that will cause the bendins 
of the wall, and consequently the fall of the arches. But if 
We have a stronsly projecting impost L and two corbelled cour- 
ses MN, assuming a reasonable load Kk’, we cen resist slipping 
by a bed L O much longer and with greater friction; the curve 
of pressure exerted by the arch penetrating the bed L O at P 
Will find there a component, that will be combined in a line 
PR, more or less inclined inversely as the greater or lesser 
meisht of the upper load K’. If this load be very Sreat, the 
POlnt R or resultant of the thrusts may sbe vertical and fall 
Within the internal surface of the wall or nearly so; that is 
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all that one can ask. The constructor takes care in this case 
to place at least one course having its its interaal vertical 
garface in the vertical through the intersection of the arch 
with the corbelled impost, for he thus increases the resist- 
ance of the thrust by the friction of the two beds of the st- 
one, while if ne places only a single corbelled course under 
the impost, as we save sketched at S, he will have for oppos- 
ing the thrust only the resistance of the bed T V, and the b 
bendins of the wall may be produced at Y as it was produced 
at H’. When constructors for any reason could notesive to th- 
eir corbellins the heisnt of three or four courses, then they 
obtained very resistant stones, and (133) they set these to 
project as indicated in section A, so that the curve of pres- 
sures of the arch falls at B inside the inner surface of the 
wall: then the stone A tends to tip, and they relieved it by 
a small projection C; its tippins movement describes a part 
of a circle with centre D. To resist this movement of tipping, 
there is the load — with the filling F in masonry. Not being 
able to tip, the corbellins A no longer tends except to slide 
from B to G. Now it is necessary to make the friction suffic- 
jently strons on the bed D G by means of the vertical load & 
to prevent this slippins. Corbellings then possess two proper- 
ties: the shortenins of spans by means of overhanss held by l 
‘loads on their tails, and the action of resistance to oblique 
thrusts by increasing the surfaces in friction. 

Thus one recognizes that in all cases the constructors of 
the middle ages employed active resistances, i-e., the system 
of eouilibrium instead of the principal of passeve resistance 
of Roman construction. Besides, as always these constructors 
“pushed the consequences of an accepted principle to its last 
limits; they did not seem to know those impossibilities that 
‘our modern art opposes in the form of an academic veto to bold 
experiments. ,onstruction for them is not that science which 
consists in saying: “Here are the rules and examples, follow 
them, but do not go beyond them.” On the contrary, science for 
them said; "Here are the general principles, they are broad 
and indicate only the means. In application extend them as m 
Much ar the materials afid your experience permits you; we on- 
ly ask you to remain faithful to these seneral principles; be- 
‘Sides all is possible to him that knows how to apply them.” 
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Is that a stationary and hieratic art, foreign to the modern 
spirit, as some claimed so long to make us believe? Is it me- 
rely to retrograde tocstudy it, to become perme.ted by it? i 
Is it the fault of that art if many only interpret it by its 
external appearance, compromising its development by unskilf- 
al imitations? Shall we attribute to antiquity the pad copies 
of its arts? Then why do we refer to the arts of the middle 
ages in France the false applications that one can make of t 
them, whether in Italy before the Renaissance or amons us in 
our time? From the moment when it was admitted that there was 
go architecture except in [taly, that architects have been 1 
like sheep following each other, to study art in that country, 
academic instruction has only wished to see the middle ages 
there. Now the edifices of the middle ages in Italy are struc- 
tures of moderate extent, from the point of view of constrvct- 
jon. Nearly always they are only constructéons derived from 
Roman antigqnity, clothed in a very bad exterior borrowed from 
the arts of the Narth or the Hast. Certainly it is not that 
which one should go to study beyond the mountains. As for con- 
struction, one finds neither fixed principles nor seauence, 
bat a disorderly mass of confused traditions, of influences o 
opposing each other, a barbaric love of luxury beside evindent 
lack of power. For example, what are the basilicas of Rome, 
Rostly rebuilt in the 12 th century, if compared with the edi- 
fices erected amons us at that epoch? Bad brick walls, badly 
joined to shafts afdccapitaks torn from antique monuments. In 
these barbarous structures, where are art atddstudy? Tf wec 
consider them with respect andccuriosity, is this not because 
they present to us the spoils of magnificent edifices? If we 
Marvel before rich jewels pillased in a palace, does the pill - 
ase arouse our admiration? Let us then be sincere, and put th 
things in their true places. If the Romans of the middle ases 
found a soil covered by antique ruins, if still in the 13 th 
Century the baths of Antonine caracalla were standing and ab- 
O00t intact, as well as the Coliseum, Palatine and so many ot- 
her edifices, do we So to admire the works of men more barba- 
Tous than the Vandalsand Huns, who coldly destroyed those mon- 
‘uments to erect bad structures, in which even these ruins are 
anskilfully employed, rudeky placed in the work; we see appear 
‘there only the variety of a weak veople: intelligence, ideas 
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and finally art are entirely wanting. What a different sight 
amons us! Then the lay architects in France carried on their 
labors persistently, without thinkins of their personal slory, 
they only sought to develop the principles tha they knew how 
to discover; they believed the future to be before them, and 
this was not an illusion, for they first commenced in the mod- 
ern era the sreat strussle of intellectual men against brute 
matter. The constructors of antiquity are the allies and fre- 
quently the slaves of the materials and they submit to their 
lass, the lay constructors of the middle ages declare tnemsel- 
yes its antagonists, they claim that the mind must be ri¢ght, 
that it must subjugate the latter, and that this will obey. 
Gs it well for us, who pierce mountains to travel with more 
ease and more rapidly, who no lonser take account of distanc- 
es and defy natural phenomena, to scorn those, who by their 
Investigatins and subtle minds, their disinterested faith in 
principles based on reason and calculation (certainly disin- 
terested, for scarcely any have left us their names), treceds 
ed us by several centuries, and only were wrong in appearins 
too soon, beins tico modest, and of navins believed that they 
would be understood. It is said that history is just; that is 
to be desired; but its justice sometimes delays a longs time. 
We srant that from the 12 th to the 15 th centuries, politic- 
al society was disordered, the clersy were ururpins, the feu- 
dal lords were tyrants, the kinss were ambitious, sometimes 
Supple and sometimes perfidious; Jews were usurers, and the 
peasants were miserable brutes, that this society was influen- 
ced by ridiculous superstitions, and cared little for morali- 
ty; but we see in this chaos appear without noise a class of 
men neither religious, nobles nor peasants, possessins the 
most abstract art, that lendins itself to caiculations and l 
logical developments; of the art to which everyone must reso- 
Tt, for it is necessary to lodse, suard and defend one’s self, 
to build temples, houses and fortresses. We see that class 2% 
attract around itself all the artisans, and subject them to 
its discipline. In less than a half century, this asschation 
Ofstirébkess workers has discovered principles entirely new, 
‘8nd that can be infinitely extended; it has introduced into 
8ll the arts analysis, reasoning and research, instead of rou- 
Vine and decrepit traditions; it founds schools; it marches 
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on without stoppins for a day, isolated but orderly, tenacio- 
as and sudtle in the midst of anarchy and of seneral indecis- 
jon. It ascends the first steps of modern industry, of which 
we are justly proud, and because this association passes its 
time in work instead of writing memoirs in its praise: becau- 
ge its members; more careful to make their principles triumph, 
than to obtain personal glory, inscribe their names on some 
stones; that by force of research they attain even to the ab- 
use of those principles: because that finally thi associatim 
is concealed under the three last centuries, whose vanity at 
least equals their splendor, should we be ungrateful enough 
today notnto recosnize what we owe it, foolish enoush not to 
profit by its labors? Why is that insratitude and folly? Bec- 
ause some idle minds have made their decision, and pretend to 
preserve the principles of a dead art, which they avoid putt- 
ing into practice, and that they do not even state clearly? 
Who are the retrograde minds? Are they those that condemn us 
to reproduce forever the incomplete or badly understood atta- 
mots made by the three last centuries to revive the architec- 
ture of the Romans, or those who seek to place in honor the 
resources of an art both reasoned and bold, lending itself to 
all the combinations and all tne developments reoutired by tre 
varyins needs of modern civiligation? The scales of the hisi- 
Ty of the arts wauld be just if held by an impartial hand, if 
one did not always lay on its scales names instead of facts, 
individuals in place of monuments. What have we indeed to o 
Oppose to names like those of Dioti Salvi, Arnolfo di Lapo, 8 
Braunelleschi, Michelozzo, Balthazar Peruzzi, Bramante, San M 
Wicheéli, Sansovino, Pirro Ligorio, Vignola, Ammanati, Pallad- 
10, Serlio, Jean Bullant, Pierre Lescot, Philibert SBelorme, 
Du Cerceau, etc.? Two or thre scarcely known names. But if 
Our French monuments of the middle ages could speak; if they 
Could sive us the modest names of their authors, if above ail 
before the works of men just cited, they could show us all t 
the mysteries of their construction, certainly then history 
Qould render justice to them, and we should cease to be the 
dupes, to our injury, of a mystification lastins for more th- 
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efforts the constructors of the North hove succeeded in woking 
Aheuseloes wosters Of the thrust of vaults, ond in what cond- 
ABONS they wished TO ensure stability of these vaults. Now in 
Yroly the spreading of the arches of wonuments voulted in the 
niadre ages ond even the Renolssance Ls opposed by weans of *% 
Aron bors ploced ot their Amposts and remaining vistoves On 
AHis account, they could well owrt Tiyind burttresses and the 
entire cauipwent of buttresses and combinations for equilio- 
yiun. KOU Toke S000 core HNotrtorrepreduce those iron bors in 
ahe Growingds Siven tO us, Or to speak Of them im works on. the 
potter. Burt in truth 48 thot a weans of construction? Is V% 
not rather a confession of weakness? 

Western Burope can justly glory in having aroused the sreat 
intellectual movement of the Renaissance, and we are not of 
those that regret this return to the arts and knowledge of p 
pagan antiguity. Our century comes after that of Montesquieu 
and of Voltaire; we do not disownsthosecdreat minds, we profit 
by their clarity, their love of truth, reason and ‘justice’? t 
they opened the way to cirticismn, and extended the domain of 
intelligence. But what do they teach us? Would it be by chan- 
ee to compel us to reproduce forever their ideas, to conform 
Ourselves to their personal tastes without examination, to p 
partake their errors and their prejudices, for they are no m- 
te exempt from these than others? That would be to understand 
them badly. What do they say to us on each pase? “Tnstruct y 
yourselves, do not stop, leave aside opinions already formed, 
these are almost always prejudices; the mind was given to man 
tO examine, compare, collect, and chuuse, but not to conclude, 
for the conclusion is the end, and very foolish is he that p 
pretends to say; I have closed the human book!” Is it then 8 - 
the especial taste af some philosopher that must be taken as 
&@ model, or his mode of reasoning, his method? Voltaire did 
not love Gotnic, because Gothic belonged to the middle ases, 
ahose last prop he undermined, that proves only that he knew 
‘ROthing of that art, and that he obeyed a prejudice. it was 
@ misfortune for him, not a rule of conduct for artists. Let 
us endeavor to reason like him, let us bring to the study of 
Our art his spirit of analysis and of criticism, his sood se 
Sense, his ardent passion for what ne believed just, if we 
‘ean, and we shall come to find that the architecture of the 
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middle ages is based on novel and fruitful principles, differ- 
ent from those of the Romans! that these principles can be m 
more useful today that are Roman traditions. The rare minds 
that have acquired in their time a great influence are like 
those torches, that lisht only the space where they are plac- 
ed, they can make clearly appreciated only what surrounds th- 
em. Does thatimean that there are in the world only the ob je- 
ets on which they cast their light? Place them elsewhere and 
they will cast the same light on other objects. But we are so 
made in France; we regard lishted objects without caring for 
the torch, without ever transferrins it elsewhere to aid us 
by its 1i$ht in order to examine everythings. We prefer to ad- 
here to judsments pronounced by the minds of the elect, rath- 
er than to use their mode of examinins the facts, to judse 
for ourselves. That is in truth more consistent. We admire +t 
their boldness, the extent of their views, but we do not dare 
to be bold like them, to seek to see farther than they, or to 
see anythins that they neither desired not could see. | 

But we are very far from our masters of the middle ases. fet 
us return to them, the more that they scarcely mistrusted pro- 
pably, that it would be necessary some day to spoil so much op 
paper in their own country in an attempt to make their efforts 
and progress appreciated. In advance of their ase by the ext- 
ent of their knowledge and even more by their independence as 
artists; scorned by more enlishtened centuries, that would n 
not take the trouble to understand them, in truth their desti- 
ny is sad. Will the day of justice never come for them? 

The needs of civil construction are much more varied than 
those of relesious construction; hence civel architecture fur- 
fished to the architects of the middle ages opportunity to ex- 
hibit the numerous resources, that they could find in the pr- 
‘inciples to which they were subject. It is necessary to prop- 
erly define these principles, for they have a Sreat importame. 
The architecture of the Renaissance (not that of the Geeeks, 
be it fully anderstood), - is a construction covered by a dec- 
‘oration, that thus becomes in fact the visible architecture. 
‘Tf one resticres a Roman monument, two operations are necessary; 
the first consists in taking into account the means employed 
to erect the carcase, the structure or actual edifice; the s 
‘Second is to know how this structure has arsumed a form more 
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or less beautiful, or more or less well adapted to this body. 
We have taken into account this method elsewhere.© This syst- 
em has is advantases, but it is often merely a skilful lie. 
@ne can study Roman construction indefendently of Roman arch- 
itecture, and this prowes that the artists of the Romans stwi- 
ied the external form without considering the body that it co 
covered. Architecture and construction of the middle ages can- 
not be separated, for that architecture is nothing but the f 
form determined by the construction itself. There is hot one 
member of Sothic architecture, however small, at the epoch w 
when it passed into the hands of laymen, which is not imposed 
by a necessity of construction, and if Gothic construction is 
very varied, this is because the needs to which it must subm- 
it are numerous and varied themselves. We do not hope to brins 
under the eyes of our readers all the apflications of the sys- 
tem of civil construction among the peovles of the middle as- 
es; we can no more that claim to trace insmain lines the prin- 
cipal ways pursued by that system; for one of the most strik- 
ing characters of the art as well as of the manners of the m 
middle ases is to be individual. If one wishes to generalize, 
be falls into the stransest errors, in the sense that the ex- 
Geptions exceed the rule; if he desires to take account of sw- 
me of these exceptions, he knows not what to choose, and he 
restricts the stady. We believe that he can emohasize the prin- 
Ciples, which are simple and rigorous, and seek amons the ap- 
plications, those best aud most clearly expressing these pri- 
nciples. 
Note 1.p.2A435- FOr architects who hove studied somewhat the 
“orts of antiquity, the aifference between the architectures 
of the Greeks and of the Rowons is perfectyu arietinoert, those 
Wo orts follow opposite paths, as we have stated mony times, 
‘but for the ordinary people this ts not the case, aos they con- 
Found those two arts, as if one were not derived from the other. 
How mony times hos 1% nort been said or written, for exanple, 
that the porto\ of S. Bervais at Poris is the portal im Greek 
Brohitecture? Bt Ve scarcely wore Greek than Rowon. Yet on fs 
such blind juadwents hos the criticism of architecture been 
based amond us for ao Long time, ond thot because we architects, 
Perhaps vou indifference, we are the only ones in Fronce thar 
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Note 2ePe®ASe See Our Entretiens sur Venvrehtreoture. 

The Several examples that we have siven illustrate, we hope, 
the conseouences of the principle adopted by the lay archite- 
ets in the construction of thefmtddle ases; appearance of the 
means employed in the construction of edifices, and an appear- 
ance really producing the architecture, i.e., the visible fon: 

solutions of the Siven problems by the natural laws of stati- 
es, of equilibrium of forles, and by the use of materials in 
accordance #ith their properties, acceptance of all prosramnm- 
es, however varied, and subjecting the construction to these 
programmes because of the architecture itself, since this ar- 
chitecture is only sheefrankly accepted appearance of that c 
construction. Witn these settled principles, with some examnl - 
es selected amouns the applications of these principles, there 
is no architect that could not construct like the masters of 
the middle ases, proceed like them and vary the forms accord- 
ing to the novel needs, that perpetually arise in the midst 
ofssociety like ours, since each new need must incite a new 
application of the principle. If we are accused of desirins 
tO cause our ari to retrosrade, it is well at least that you 
should know how we intend to brins it back‘ the conclusion of 
all that we have said beins:- “Be true.” If truth be a sisno 
of barbarism or ignorance, we should be happy to be relegated 
among the barbarous and ignorant, and proud of having led some 
of our colleasues with us. 
 Corbellinss play an important part in civil structures, for 
Which we have given the reason above: it remains to pursue a 
the varied applications of that method. There exists in the op 
part of Champasne adjoinins Bursundy, and vice versa, houses 
Otherwise very simple, built durins the 13 th and 14 th cenw- 
flies, that have a sable on the street, and consist externally 
of a sort of porch with balcony above, sheltered by a very ovro- 
jectins roof. The entire system only consists of corbellinss 
Skilfully combined. Thus (134) the eave walls suvport a first 
Corbelling at right ansles, desisned to support a beam recei- 
Vins the ends of the joists of the floor of the second story 
@lso resting on the rear wall. This beam is surmounted by a 
failing. A second corbel A sives the eave walls 4 vorojection 
that protects the balcony and receives a gable truss arransed 
tO support the floor of the attic, and to permit takin® prov- 
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‘provisions into that attic. The wall thus set back vertically 
over the wall of the sround story is only a wooden partition. 
Wote that the second corbel - (134 bis) leaves above its last 
course H a portion of the vertical wall H TI, so as to load t 
the tails of the corbel stones by a mass of masonry. Behind i 
is the half timber wall G, which encloses the second story. 

fo avoid all chance of the overturning of the corbelled mass, 
the double plates N that carry the roof and crown the entire 
Dbengths of the cave walls, have at their ends strons keys 0, 
that maintain the heads of the corbels. That very simple arr- 
angement is found in many peasants’ houses.(Art. Maison). 

But let us see how in the richer buildings, more complicated 
and more important, the constructors came to use the corbelli- 
ings with skill, submitting to the arrangements required by a 
particular need. It concerned the openings of a doorway in the 
reentrant angle formed by two buildings intersectins at a ri- 
ght angle, a very convenient arransement also, and that was 
often demanded by the occupants of a manor or of a house: to 
allow the doorway to sive entrance to the halls of the Sround 

floor at right and left, and then in the second story: toesup- 
press that cut-off ansle in which the door was opened, to re- 
cover the right ansle formed by the intersection of the two 
walls, that at least one of the two extends in a dividins wall, 
and to then establish above that doorway and in the reentrant 
angle a service stairs communicatins from the second to the 
upper stories. By means of ironwork covered with plaster, one 
¢an easily satisfy the programme today. But if it is necessary 
to not lie in the construction, the matter becomés less easy. 

‘Then let (135) be the plan of the ground story of that constr- 
action and plan B be that of the second story. One sees at © 

the door opened in the cut-off angle; at D are the internal 
piers’? at # is the horizontal projection of the entérnal cor- 

‘bel supportins the reentrant angle, and at F is the horizontal 
projection of the corbels supportins the projectins ansle: 6 G 
are arches abuttins the rentrant anslesand supporting the di- 
Vision walls of the second story. We presnt (136) the exterml 
View of the doorway with the corbels, that serve as a hood a 
and bear the projecting angle of the service stairs traced om 
the plan 8 of the second story. Fven if necessary, these cor- 
dels can mask a machicolation destined to defend the doorway. 
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fis. 137 sives the internal view of the porch with corbels s 
supporting the weentrant angle: at G are the two arches abutt- 
ing these corbels and supporting the upper division walls. the 
pewel of the stairs rises over the middle of the cut-off cor- 
ner, and the internal and external corbels are maintained in 
eouslibrium by the opposed weights of the two projecting ans- 
les of the enclosure of that stairs. yen have since desired 

to obtain Similar results by means of “trumpets: but these tr- 
umpets load the lower masonry much more than the system of c 
eorbels, require more and larser materials, stonecuttins dif- 
ficult to draw and still more to execute. That is therefore 
not an advance, unless one resards as an advance the pleasure 
given to a stonecutter to show his knowledse at the expense 
of the purse of whoever builds. r) 

If durins the 14 th and 15 th centuries, relesious structua- 
res modified but little the methods applied to the art of bu- 
iildins by the architects of the 13 th century, it is not the 
game in civil structures. These assume a franker charm: the 
procedures employed are more extended and the methods more v 
varied; the architects make proof of that independence lackinas 
to them in relisious monuments. Already indeed life withdrew 
from relisious architecture and carried all its enersy into 
Civil structures. Under the reigns of @harles V and of Charles 
VI, the development of architecture applied to public edifices, 
to castles and houses,is very rapid. No difficulty arrested 
the constructor, aod by extendins the principles adopted by 
his predecessors, he came to execute the boldest structures, 
and best understood from the double point of view of stabili- 
ty and of art. At that epoch some lords knew how to Sive an 
Unusual impulse to constructions, then loved them, it is nec- 
@ssarr to love them, leavins to the artist entire liberty in 
the means of execution and the character appropriate to each 
bailding.! The dukes of Bursundy and Louis of Orleans, brother 
of Charles VI, caused to be erected residences, nalf fortres- 
ses and half pleasure palaces, that indicate in the artists 
to whom were entrusted these works, an experiencezand rare k 
knowledse, at the same time as a perfect taste; in the lords 
‘that ordered these works, a wise and well understood liberal- 
ity, which since then is scareely a quality peculiar to pers- 
‘Onasges wealthy and powerful enough to undertake Sreat struct- 
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structures. If Louis of Orleans was a Sreat spender of public 
funds, if he abused the state of lanacy into which his brother 
tne king had fallen, it must be recosnized, that as a sreat 
lord with immense wealth, he built like a man of taste. de al- 
most entirely rebuilt tke castle of soucy, erected the resid- 
ences of Pierrefonds, of Ferte-Milan, and enlarsed those of 
@repy and of Bethisy. All these structures undertaken under 
the orders of that prince were of a rare execution and beauty. 
One finds there wnat it is so difficult to combined in the sg 
game edifice, perfect stability, strength with elegance, end 
that richness and Sood sood quality, that leaves nothing toe 
caprices. From this point of view the buildings of Coucy erec- 
ted about 1400 nave all the serious dignity of Roman structu- 
res, all the grace of the most delicate conceptions of the R 
Renaissance. T,eavins aside the style of that epoch, one is o 
obliged to recosnize in the architects of that time a very no 
marked superiority over those of the 16 th century as constr- 
actors: their conceptions are broader, and their means of ex- 
Cution are more secure and wiser. They know better how to sub- 
ordinate the details #o the whole and built more solidly. The 
great hall of the castle of Coucy, cabled hall of the knishts, 
was a perfect work (Art. Salle); We shall show here only cer- 
tain parts of it pertaining more particularly to the object 

of this Article. That hall rose in the second story over the 
Sround story, whose vaults rested on a row of columns and on 
lateral walls. It was not less than 52e 9 ft. wide with a len- 
sth of 196.9 ft.;: i.e., it could easily contain 2000 persons. 
At one side it received lisht from the country through the t 
thick curtains of the castle; on the other from the internal 
Court. (Art. Chateau, Piss. 16, 17). Two enormous fireplaces 
warmed it, and the lateral openings were six in number, three 
On the outside and three on the court, without countins an i 
Immense window opened at the South beneath the wooden vault. 
The side openings were surmounted by dormers intersecting the 
‘Poof. Here (138) is the section of that nall taken througn o 
‘One of the side windows with the dormer opened above it, and 
(139) is the perspective view of the interior of that window, 
that has a jamb not less than 13.1 ft. wide. The olatband cov- 
Sfing it is cat in 10 voussoirs, set with great care, which 
4re held by the curtains not less than 13.1 ft. thick, and are 
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paintained horizontally witnout the aid of any ironwork. In 
the perspective view, we nave assumed the roof removed at A, 
so aS to show the constraction of the dormer from the interi- 
or. These dormers (see the section) open on the broad extern- 
al covered way with battlements, so that at need the men pos- 
ted on this defensive sallery could speak to persons placed 
in the hall. The defenders were covered by a little roof pla- 
ed on the battlements and on isolated diers -. Daylight enter- 
ed without obstruction into the hall by the dormers, and this 
construction is on such a sreat scale, that from the hall at 
B one could not see the top of the roof of the defensive sali- 
ery, aS Shown by the dotted line 8 are No trace now remains 
of the carpentry, and today one finds in place of that beaut- 
iful constraction only the windows of the lower part of the 
dormers; which further suffices to sive aneidea of the sgrand- 
eur of the arrangements adopted. In the hall of the knights 
(or Prussians) belonging to the same castle, we still see w 
the windows whose jambs are covered by arches, as indicated in 
Fis. 140, so as to bear a considerable weight of masonry. The 
imposts of the doubled. disthardins arch advance to the inter- 
section of the splay with the jambs A (see plan) of the window, 
so as to avoid skew cuttins of the voussoirs, whose intrados- 
es are thus parallel to eacn other. The uoper arch alone exte- 
nds to the exterior and completely relieves the lintel. 
Nore AP. 2S2- NOTHING seews TO ws wore Aisostrous ond vriai- 
eulous than %o desre, as ocours burt OO frequently today, %to 
Impose on architects anything but the progrommes, nothing oi- 
yes ao more gloomy ae0 of the store of the orts and of those 
professin&d them, thon to see the artists socept all the extr- 
SQvasences Imposed by persons Venorant of practice, under the 
pretext that they poy for them. Tatlors on this occount hove 
more moro worth than wmony architects, for a good toiLor, Vf 
one orders from him o ridiculous Sorment, would soyr- “XL com - 
Ot wake argdorment thar would dissroce wy house ond would woke 
“Wen Voush ot you.” This evil olready dotes Forkback, for our 
$000 Philibert Delorme wrote sbout 1AS75:- 41 tell you, thor 
for thirty weors and more, IT have observed in various phoces, 
thot the vest part of those, thot have vuil*s or desired to e@ 
erect buildings, hove commenced then suddenly, softer hovins & 
SVAGhHtLy AeLiberorted on. them, which is most freovently followed 
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by vrepentonce and derision, thot alwoys occompany those bodily 
gpdvised, SO Thot those Thinking To understand well what they 
pould Go, have desired the opposite of what they could ond s 
should 4O well. And If by chaonce they ask from some one advice 
on their considerations and enterprises, this would be a woe- 
AOY WOSOK OF Carpenter, Oo NOtTaTY, ONnd Others ossertinée thenee - 
elves to be very skilful, wost generally scarcely having vert- 
Aer juddment or advice, than those askinéd 1% from them. Kony 
Ames IT Hove seen Sreat personages, who decide themselves, b 
because most of those abdourt them never wish to contradict the 
em, desiring tO plecse them, or Wudeed becouse they do not wm 
understand 1%, and reply ot onceg “Thot Vs werd soi, wonsie- 
wre this Vs a beautiful Inoention, that Va wei\ found, ond 
you show weil that you hove o very fine understonding, never 
PILL be seen such o work in the world.” Burt the bad persons’ 
think just the contrary, and speak WH Privately, perhaps oth- 
erwmise. That 1s how some Lords deceive themseloes and are sat- 
Asfied with their works.” Ke could cite the entire firet six 
chopters of the First six chapters of the treatise of PHilidb- 
ert Detorme. we refer our readers to 1% o8 O wmosterpiete of & 
$000 sense, reason, wisdom and honesty. 

Note 1.p.256. Thesee great halls were usuolly poved with s 
stone sliovos, these were woshed doily, the gargoyles were reser- 
yea for the dischorége of the water. “Fhe bLOOd Of the victins 
Yon from oL\ ports and streaned through the openings mode nor 
the thresholas of the doorways.” KNivbelunger Lied. 35 th adve- 
Ature. 

But it is unnecessary to state that the constructors employ- 
@d this strensth of means only in very considerable buildings, 
that must resist less the effect of time than the complex des- 
truction by men. It even seems that in interiors of castles, 
Where one could not fear attack, the architects wished to dis- 
tract theneyes of the enhabitants by very elesant and lisnt 
COnstructions. Tt is known that Charles V caused to be made 
‘in the Louvre at Paris a stairway and galleries, that passed 
for masterpieces of the art of buildins, and that attracted 
the admiration of all connoisseurs until the moment when the- 
‘$€ precious structures were destroyed. Especially the stair- 
Ways, which present numberless difficulties to constructors, 
“excited the emulation of the architects of the middle ages. 
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There was no lord that did not desire to have a stairway more 
elegant and better designed than his neishbor, and indeed the 
little that remains to us of these indispensable accessories 
of the castles always indicates a certain research as well as 
great skill in the art of designing.(Art. Fscalier). 
gor more modest habitations, those of the citizens of citi- 

es, their construction also became durins the 14 th and 15 th 
centuries lishter and more labored. Then men commenced to wish 
to open very larse windows on the public street, the more ne- 
eessary as the streets were narrow, that men skiluflly combi- 
ned wood with stone or brick; that they sought to gain space 
in interiors by diminishins the points of support,by encroach - 
ins on the public way by projections siven to the upper stor- 
ies; that consequently the constructors were led to return to 
half timber work on the facade. 

We do not wish to extend beyond measure this Article, alre- 
ady very long, and to sive here examples that find their pal- 
ees in the other Articles of the Dictionary: we have only tr- 
ied to show the vrofound differences separatins civil from r 
relisious construction in the middle ages. Our readérs will 
‘indeed refer for more ample details to Arts. Boutiaue, Char- 
Pente, Gheneaa, HSout, Hscalier, Fenetre, Fontaine, calerie, 
‘Yaison, Pan-de-Bois, Plancher, Poni, Porte, etc. 

CONSTRUCTIONS MILITAIRES. Military Structures. 

_ Between the military structures of the first times of the 
‘middle ages and Roman structures, one cannot state that less 
perfection was employed in the use of the materials and the 
execution, the procedures are the same; the curtains and stox- 
“ers are only composed of masses of concrete faced with smal] 
fabble or a very little dfessed ashlars. It seems that tne N 
Normans first applied in the execution of military works cer- 
tain improvements before unknown to them, andithnat mave after 
the 11 th century a merked superiority to those structures ow 
Over those existing on the soil of western ®urove. One of the 
f@Ost notable improvements was the rapidity with which they b 
built their fortresses. Willian the Gonaveror in a few years 
“covered England and a part of Normandy with strons castles of 
Masonry, executed with perfect solidity, Since we find a sre- 
‘8t number of them standings today. It is to be believed, that 
the Normans settled on the western soil employed procedures 
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used by the Romans, iee., levies for buildings their fortress- 
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es, and in a country entirely subjected, this is the most sui - 


table means for erecting vast structures, that only reauire 


-g considerable mass of materials and many men. Besides one 
does not find any trace of art in the primitive military str- 


uctures of the Normans; all is sacrificed to the material need 


of defense. This sort of structures have nothing that can fur- 


nish material for analysis; they have an interest only Brom 
the point of view of defense, and in that respect their arran- 


gement is found described in Arts. Architecture Militaire, ¢ 
‘Ghateau, Donjon, Tour. 


It is scarcely pefore the end of the 12 th century, that we 
see employed vrocedures in construction peculiar to defensive 
works, forming a separate art. For massive concrete opposing 
an equal and continuous resistance were substituted points of 


‘support connected by discharging arches, thus formins in the 


b 


curtains as in the towers points more resistant than others, 
endependent of each other, so as to avoid the fall of sSreat 
parts of masonry, if they were undermined. Then also was atta- 


‘ehed a Sreat importance to the sites of military works, so t 


that constructors chose rocky soils difficult to penetrate by 


‘Mining, and that they freouently cut the rock itself to obtain 
‘indestrictible precipices, that indeed durinsthe Sreat sies- 
es undertakén at that epoch, notably by Philip Ausust, the sap 
and the mine were the means most commonly employed to overta- 


row the walls. (Art. Siese). 


One of the reliefs that decorates the western facade of No- 
tre Dame ja-Srande at poitiers, and that dates from the begin- 


Bing of the 12 th century, already represents to us the walls 
of a city composed of discharsins arches resting on slightly 
projectins external buttresses (141). But it is necessary hot 


to rely too much on those representations of monuments, that 


‘are not always conformed to the reality. When discharsins ar- 


ches exist, they are ordinarily apnparent on the interior of 
the walls and support the defénsive gallery, and are masked by 


the external surface. Simple good sense indicates, that disch- 


8fging arches on the exterior indicated to the assailants the 


DOints to undermine, and that the projections of the buttres- 


‘$€s concealed the pioneers. Then one must regard this example 
‘88 the reverse of the wall for the needs of scluptured ornamn- 


j 


t1on. 
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The intellect that we see dasplayed by French constructors 
about the end of the 12 th century in relisious and civil ed- 
ifices occurs again in thermilitary structures: they think of 
replacing tne passive forces of Roman construction by active 
forces; but in military architecture, it is not only to resi- 
st external forces and the natural laws of sSravity, but to o 
oppose @ resistance to the destructive hands of men. The log- 
ic of the artists who developed the art of architecture in tne 
middle ages, and made it leave the arts of the Romanesoue, is 
pisorous; we nave had occasion to demonstrate this to our re- 
aders in the two first parts of this Article; it will be und- 
erstood that this logical and true mind found a fine opportu- 
nity to exert itself in the construction of military edifices, 
where all must be sacrifeced to the needs of defense. Sap and 
mining practised by means of struts to which fireywas set, be- 
ing the principle of the most common attacks iA the 12 th cen- 
tury, it was necessary to oppose to this principle 2 system 
capable of makins useless the works of the assailants. If th- 
en we erect a tower accordins to the plan A, and the miners 
attach themselves to the two near points of the outer surface, 
(142), and excavate the two holes 8 C,placins in them little 
posts, when they se fire to these vosts the entire portion 
@F of the tower will fall outward and the work will be destr- 
oyed; but if by usins the same volume of materials and:occupy- 
ing the same area of solids, we take care to erect, instead 
of a solid wall, a s@ries of niches betweéni internal obuttres- 
S€s as indicated in plan G, there is an equal chance that the 
Miner will come below a void, instead of under a solid, and 
then his work and burned struts will produce no results; but 
if he attaches himself beneath a solid, that offering greater 
thickness than in plar A, his work will be lons and more diffi- 
Cult; the recesses also allow counterminius, if he works ben- 
e@ath those niches. Further the niches 4 can themselves be sup- 
ported by struts inside, so as to render impossible the fall 
Of a part of the tower, assuming that the holes of the mine 
are made at I-and K under the piers. Thus already about the 
end of the 12 th century, with a volume of materials eoual to 
or even less than that previdushyvemployed, military construc- 
Tors had come to give a much stronger site to their works. fir- 
ther, the constructors inserted in the thickness of the walls 
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large timbers held tosether by iron pins, to encircle their 
gowers at different heights. The principle was excellent, b- 
ut the means was very bad; for these timbers were entirely d 
deprived of of air, rapidly heated and decayed. hater was per- 
eeived the very quick destruction of these timbers, and they 
were supplemented by ties composed of iron cramps fixed in t 
the beds of the courses.(Art. Chainase). 

There is one remark that everyone can make;,and which cann- 
ot fail to be interesting. Mortars senerally employed durins 
the 12 th and besinnins of the 13 th centuries, in churches 
and most relisious structures, are bad, lack body, are uneaqu- 
ally mixed, even the sand often beins wantins and replaced by 
stone dust, while mortars employed in military structures at 
that epoch, as well as before and after, are excellent and f 
frequently eaual Roman mortars; it is the same with the mater- 
jails. Stones employed in fortification are of superior auali- 
ty, well chosen and quarried in larse blocks; on the contrary 
is emphasized sreat neslisence or bad economy in most relisio- 
us structures. fvidentiy when the aly nobles caused the build- 
ing of fortresses, they had retained the Roman system of lev- 
ies of supplies that the abbots and bishoos would not or could 
not maintain. Tt seems that the Norman lords were the first to 
Teorganize the system of labor on buildings employed by the 
Romans, ! and their example nad been'followed in all the prov- 
inces of the North and Vest. Enthusiasm produced great things, 
bat its duration was brief. It was a feelins of reaction asa- 
inst barbarism, that had caused the erection of the abbey ch- 
urches and the vast structures surroundins them, and a desire 
of liberty of movement and faith, that had caused the buildins 
of the cathedrals (Art. cathedrale); but when these moments’: — 
of effervescence had passed, the abbots and bishops found only 
‘@ chilled devotion; consequently neslisence or deception in 
the execution of the works. With the lay nobles it could not 
be thus; they did not demand devotion from the peasants, but 
Tequired from them levies resularly made under inflexible su- 
pervision. This method was certainly better for executins la- 
Tée works. Hence we should not be surprised by that hatred of 
feudal fortresses transmitted amons us from seneration to sm@m- 
“eration, and the affection that the people had retained for 
“Centuries for their cathedrals. At the end of the last (18 tn) 
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century many churches were indeed destroyed, particularly mon- 
astic churches, because they belonged with feudal establishn- 
ents; but cathedrals were scarcely destroyed, while all cast- 
‘les were devastated without exception, and many had even been 
pained ander %ouis XIII and Louis XIV. por us constructors, w 
who have only tosstate facts here, that everyone can deduce 
the conseauences according to his way of seeing things, we a 
are obliged to recosnize that from the point of view of labor 
and material, one finds in the fortresses of the middle ages 
an uniformity and certainty of execution, a regular procedure 
and an attention, that is lackins in many of our relisious ¢ 
edifices. 

Note 1. pe®i.e In Norwmondy there existed during the widdrte 
ates a class of peosants ploced under the general nome of ten- 
ants (bordiers). The tenants were subject ho the hordest Vov- 
ers, Gnd awong Others to Lovor on buildinds, such as trauspor- 
AertVon Of worterials, earthwork, etce, nm brief, they Helped 
the wasons. (See Btud. sur Lo cond. de Va closse afric. en X 
Pormondve ou moy. age, vy Leop. Deliste. 1851. p. 15, 20,79, 83, 
ond wotes on p. 709). 

In the construction of churches one notes interruptions, ex- 
periments, frequent modifications of the orisinal projects: # 
which are explained by lack of money, more or less lively ze- 
al of the bishops, chapters and abbots, the new ideas that ar- 
ose in the minds of those that ordered and paid for the work. 
‘All that is benewolently placed to the acount of the ignorance 
of the masters of works, and the weakness of their modes of 
execution. But when apowerful lord desired to have a fort- 
ress erected, he was not reduced to solicit sifts from his wa 
vassals, to warm the zeal of the lukewarm, and to trust to +t 
time and his successors an complete what he undertook. He de- 
sired his castle during his life, and it was a pressing and 
immediate necessity. Nothing troubled Richard Lionheart when 
he degired to erect a fortress at Andelys, a castle Gaillard, 
heither usurpations, sacrifices, violence nor money; he comm- 
@nced the erection of the place in spite of the archbishop of 
Rowen, although the city of Andelys belonged to the letter. 
‘Normandy was placed under an interdict at the instigation of 
Me king of France. The matter was carried to the feet of the 
Pope, who concluded an indemnity in favor of the orelate and 
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raised the interdict. But during these protests, threats and 
discussions, Richard lost notiamday? ne was there supervising 
and hastening the workmen; his fortress arose and was well b 
buiit within one year, the mountain and ditches cut, the pla- 
ce in a complete state ofidefense, and one of the strongest 
in the North of France. When Ensuerrand ITT caused the erect- 
joa of the castle of Coucy, this was in the foresight of ano-— 
approaching and terrible struggle with his sovereign. A month 
of delay might have stranded his ambitious projects, so one 
ean still see today that the enormous works executed under h 
‘Dis supervision were carried on with surprisins rapidity, one 
that allowed no neslisence. From base to summit, these are t 
the same materials and the same mortar, and even better, the 
same marks of workmen; we have counted more than a hundred of 
these on the surfaces still visible. Now each workmants mark 
belonsed to one stonecutter, as still today in Bursundy, Auve- 
réne, Lyonnais, etc.! A hundred stonecutters in our days sive 
the followins proportions of the other kinds of workmen, asm- 
mins a structure similar to that of Hnsguerrand ITT. 


Stonecutters. 100. 
Draftsmen, detailers, foremen and transportation. 20. 
Movers, hoisters and setters. 100. 
Diggers, laborers, tanners. 200. 
wasons and nelpers. 200. 
Quarrymen and limeburners. 100. 
Haulers of sand. 256 
Wasoners and helpers. 290 

Total, 795 


Or in round numbers, 300 men. 

Note 120p.262. For example, men do not fail to storte thot % 
Wo centuries were spent in ouildaing such o cothedral, witha t 
Winkinée thot in these two hundred years, work proceeded Only 
during ten or Wwepyty yeors. 

_ Korte Ao.262. The works curt on the visible surface by the 
—Stonecutters were mode to permit the foreman of the yard to 
verify the work of each won, these warks prove thot the work 
‘Bas paid for by the piece, the task and not be the doy Cart. 
Gorporation), Turther they give the number of workmen employ- 
4, since each had his own wark. 

Bight hundred workmen occupied with the masonry alone assu- 
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assumes a& nearly equal number of carpenters, smiths, plumbers, 
poofers, pavers, joiners and painters (for all the interiors 
of the castle af Coucy were painted on fresh plastering). One 
nay then admit that at least 1600 workers labored on the con- 
struction of that fortress. And if we examine the constructi- 
on of the edifice; the uniformity of the cutting and settins, 
the perfect unity of the conception in its entirety and deta- 
ils, uniformity of the mouldings, indicate a rapidity of exe- 
eution, that rivals what we see done in our days. Such activ- 
ity ended in results as perfect in regard to execution, that 
are Only exceptionally found in religious structurer, as for 
example on the facade or Notre Dame of Paris, in the substrix- 
tures of the cathedral of Rheims, and in the nave of the cath- 
edral of Amiens. But these are special cases, while in the f 
fortresses of the middle ases from the 12 th to the 15 th ca@- 
turies, ome always finds traces of thatehaste at the same time 
as excellent execution, well conceived plans and studied deta- 
ils, no experiments nor indecision. 
For example, let us take one of the ansle towers of the cas- 
tle of Coucy, that each have 49.2 ft. diameter outside, not i 
including tne lower slopes. Hach of these towers contains fi- 
ye stories and the story of the roof. The lower story, whose 
floor is a little above the external sround, has a sesmental 
domical vault between the walls,with a thickness of about 
14.5 ft. plus the bottom slope. Above that story, which is o 
‘only a cellar intended for provisions, rises asstory with cr- 
Oss vault with six sides internally. The other stories are 
covered by floors. Here (143) are the superposed plans of the 
‘stories above the cellar. The piers of the hexason are set al- 
ternately, solids above voids, so that in perspective section 
we see the piers rise above the crowns of the pointed arches 
forming néches between the piers, as indicated in Fis. 144. 
‘This construction avoids the separation, that misht be produc - 
‘ed and is ordinarily produced in a cylinder containing nicnes 
Ope ed over each other; it also permits openins slots alterna - 
tely covering all points of the horizon. We assume as destroy- 
a the vault of the lower story over the cellar in order to 
llow the entirety of the construction to be seen. One can d 
@éscend into that cellar only by the Openins pierced at tne 
own of the vault. It is understood now such a structure, r 
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_pesting on a solid mass and on a lower story whose cylindric- 
al walls are very thick and are reinforced by an external sl- 
ope, Strengthened in each story by means of alternatins piers, 
gust defy all efforts of undermining; for to overthrow a tow- 
er built thus, it would haweebeen2necessary to undermine half 

its diameter, which was not easy to execute at the top of a 
precepice, ind in presence of a sarrison possessins subterra- 
nean exits to the exterior. 

yet uS now examine the construction of the keep of Coucy, 
built by #nsuerrand III about 1225. This is a cylinder more 
than 98.4 ft. diameter outside with a height of 196.9 ft. It 
contains three vaulted stories of 4207 ft. height each and a 
platform with battlements. The floor of the Sround story is 
46.4 ft. above the bottom of the ditch, and from this intern- 
al floor to the pavement of the ditehn, the cylinder has a con- 
ical batter. The masonry is solid for the heisht of the two 
lower stories and is 18.0 ft. thick, and is further strenstien- 
ed sy internal piers forming 12 buttresses supportins the sp- 
ringings of the valuts. (Art. Donjon). 

‘Pis. 145 dives the section of that enormous tower. The low- 
er niches are shored at mid-height by arches A formins reces- 
‘ges made above the floor, suitable for classifyins arms and 
machines. In the second story tne niches between the buttrés- 
ses rise to the vault, and their arches are its side arches. 

In the third story the construction could be lishter; so the 
-eylinder recedes in the interior to form a raised sallery B 
allowing aevery sreat number of persons to assemble in the 
Upper hall. But it is necessary to explain the remarkable con- 
‘Strsction of that sallery. In plan one fourth of this story 
‘of the keep is presented by Fis. 146. On the twelve piers A B 
test the transverse arches of the crown © takins the palces 
of side arches for the Sreat central vault D. Those piers A 
‘B have their sidessurfaces parallel. From points b are turn- 
ed other transverse arches G parallel to the arches C, but 
“nore open, and whose imposts penetrate the skew surfaces of 
ae piers. On the transverse arches © and © are turned point- 
@d tunnel vaults EF. Other tunnel vaults I K parallel to the 
Sides L of the polygon with 24 sides rest on the piers ¢, on 
‘the faces M’ on the corbelled projections 0. The perspective 
- section seen from the point P is Siven by Fis. 146 bis, which 
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explains the intersections of the arches and tunnel vaults w 
ith these skew vertical surfaces. 
The plan dis. 146-dndethenprespective’sectionoBis. 156 bis 
show clearly enough that at the besinnins of the 13 th centu- 
ry the architects were familiar with the most complex combina- 
tions of vaults, and that they knéw how to vary the arransem- 
ents according to the needs. These are no longer religious c 
constructions. These buttresses that project to powerfully 
strengthen the external cylinder and abut it by means of the 
tunnel vaults I K of the plan 146, indicate a very wise obser- 
yation of the effects, that might be produced in such struact- 
ures; and indeed although the ensineer Metezau loaded a mine 
chamber at the centre of the keep and blew it uo, he only suc- 
eeeded in blowing the vaults into the air and cracking the + 
tower at three points in its diameter without overthrowing it. 
Jhe enormous cylinder produced the effect of a tube charged 
with powder and throwins out the vaults like shrapnel. This 
upper gallery supported a broad defensive sallery D (Fis. 145) 
opem to the sky, and the central vault was covered with lead. 
At & (same Fis.) are wooden ties 11.8 ins. Square formins 
adouble dodecasgon at each story, and connected to radial ti- 
es K also of wood, that join at the centre of the vault by c 
crossings. The three central vaults are each composed of 12 w- 
found ribs wrth side arches, whose crowns are placed at the 
‘level of the central crown; the triangles between the 12 ribs 
are constructed in the usual manner. Thus each of the 12 bays 
‘being very narrow in comparison to the diameter of the vault, 
‘it results that the ribs carry only the walls radiatins to ab- 
about two thirds of the vault, and that this central constrw- 
tion beins very lisht, yet produces a powerful stiffening at 
the centre of the cylinder. There is no system of vaults but 
Gothic, that can offer such favorable arrangements, which it 
is necessary to recognize. From top to bottom, the work is 
Constructed of cut stone 1.3 to 1.5 ft. high, whose surfaces 
“are cut with straight edges, freely but perfectly dressed. 
‘As the art of attack of places became more methodical, milit- 
‘ary structures were perfected, the materials employed were lar- 
‘ger and better chosen, the walls thicker and better built, me 
Masses filléd with greater care and the mortar more uniform 
‘and hard. During the 13 th century, military structures were 
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executed with the sreatest care, and the means of resistance 
opposed to attacks were remarkably extended. Men most frequat- 
jy renounced surfaces of small stones or of common rabble du- 
ping the 11 th and 12 th centuries; they were made of hard cut 
stone with tails lons enough tic not be easily torn out by the 
erowbars or pickaxes of the pioneers. In the masses are freo- 
aently fouud ties of stone and dischafsins arches embedded in 
the solid masonry. The parapets are composed of throush ston- 
es, their external surfaces being admirably cut. Until about 
4240 it frequently occurred that the courses were set on very 
thick beds of mortar (1.6 to 2.0 ins) fitted with bits of hard 
stone (147); but this procedure, that Save the beds of the c 
eourses great adhesion because of the quantity of mortar used," 
had the inconvenience of aidins the pioneers to insert crowb- 
ts between the courses to loosen the stones. On the contrary 
after that epoch,tthe beds forming the surfaces of fortifica>— 
tions are thin (about 0.4 in. and sometimes less), the edses 
of the stones are sharp without bevels, and their rough faces 
often form projectins bosses toiconceal the chiselins of the 
beds and joints. (148). Indeed it was difficult to. break out 
‘stones so surfaced, either by means of underminins or by the 
battering ram or all machines suited to batter the walls. 
¥ote 1.9.270. 1% is necessary to remark here, that the wort - 
ar hos greoter cohesive strensth when occurring in o dreat w 
oss, o very thin bed of wortor Vs burned (os she mosone say) 
‘by the stone, and ts then only ao powdery ond cracked Layer w 
Without adhesion, vecouse In setting the stones these vrapria- 
Vy obsord the water contained in the mortar, so that this ar- 
Ves too auickly ond Loses its pr perties. 
Under Philip the Bold and Philip the Pair, military struct- 
ures returned to antiaque traditions. We have seen how the con- 
Structors of the castle of Bnsuerrand IIT at Coucy adopted f 
for the towers a thick external wall, and how internally they 
‘adopted arrangements sufficiently light to support the vaults 
or floors, thin piers forming between them small recesses wi- 
th poinied vaults, thus they seemed to desire to harmonize t 
the needs of defense with the new methods of building of the 
‘lay architects of the beginnius of the 13 th century. If in 
Pélisious and civil structures these new principles, explaind 
im the beginning of this Article, did not cease to advance and 
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go extend even the abuse and lapored work, it was not the sa- 
ne dnimilitary structures; the architects returned to the sim- 
plest arrangements, and the more homegeneous system of const- 
action. At each step we are then obliged to stop in the study 
of the art of buildins by the artists of the middle ages, ani 
to resame @ new path; for this logical art lends itself to all 
gonditions, to all needs that appear, without ever attempting 
tO impose a routine. At the moment when religious edifices ex- 
eluded the round arch, and the art of construction abandoned 
itself to excessive research in churches, in military struct- 
ures it finally returned to forms more serene, to the system 
of concrete and passive construction, so well developed by the 

Romans. In the fortifications of the city of Carcassonne built 
at the end of the 12 th and the besinnins of the 13 th centur- 
ies, we have @ strikins example of this revolution. 

As we have had occasion to present in this Dictionary a gre- 
at part of the principal works and details of those fortifica- 
tions, * we shall here limit ourselves to sivins in its entire- 
ty and details one of the most important defenses of this em- 
losure, to show our readers what the art of military monstru- 
tion became under Philip the Bold... We shall select the prina- 
‘pal tower of that enclosure, the tower called du Tresau, which 
yiélds in nothing to the finest antique structures that we k 
know. Tois tower defends one of the projections of the inner 
‘enclosure. It is constructed according to the system explained 
in our Fis. 142 (G), i.e., its two stories above the sround 
Outside consist, on the side of attack, of niches between the 
‘internal buttresses, recesses at the bottoms of which are pi- 
‘erced slots that command the exterior. From one story to ano- 
ther, these niches alternate like those of the tower of the 
eastle of Coucy. The ground in the city is 23.0 ft. above the 
‘external soil. Fig. 149 sives the plan of the tower du Tresau 
at the level of tne ground story (cellar next the city), on 
@ level with the external soil. Beneath that story exists a 
-eellar eut in the rock, fined with masonry and vaulted, to w 
Which one descends py the screw stairs placed in tne angle at 
the right of the tower. The second story (150) is raised seve- 
fal Steps above the ground in the city. This ground story ami 
fe second story (Sround story next the city) are vaulted by 
Cans of transverse, side and diagonal arches, all by the Co- 
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“Gothic method. The second story (Fig. 150) has a fireplace G, 
a door opening on the tower of the city, a closet & for the 
enief of the post and privies F corbelled out. The third sta- 
ry (second next the city) (151) has solid external walls in 
order to strongly load and connect tosether the lower const- 
raction, whose circular wall is pierced by alternated niches 
and slots} that story is covered by a floor. The fourth story 
(152) preeents a defensive sallery A open to the sky, at the 
centre being a hall beneath the roof, lighted by two windows 
opened in the sable wall D. Besides the stairs B that ascend 
from the bottom, there is found at the end of the defensive 
gallery a second stairs B’; both ascend to the summit of two 
watch towers, that flank the sate D. Placing the back against 
the gable wall on the floor of the sround story (plan, Fis. 
149), and looking toward the side for defense, we see (153) 
the internal constructions of this tower. We assume the vault 
separatins the ground and second stories to be demobished, in 
order to understand the arransement of the internal niches,f 
forming slots, alternatins solids aver voids to cover all pot- 
ats of the external circumference, thus cutting the piers and 
avoiding vertical ruptures, accordins to the system adopted 
for the towers of Coucy, explained above. The simplicity of 
this construction, its solidity, the care with which its sur- 
faces are jointed with fine cut stones internally and extern- 
‘ally, indicatins fully the attention that the architects of 
the end of the 13 th century save to the execution of these 
‘structures, how they sacrificed everythins to the needs of 
the defense, and how they knew how to subject their methods 
to tne different sorts of construction. 

In passing around the fortifications built about: the city 
of C.rcassonne under Philip the Bold, one would scarcely sup- 
‘pose that a few years later was erected in the same city the 
choir of the church of S. Nazaire, several parts of which ha- 
ve been presented to our readers. 

_ The tower du Tresau is covered by a steep roof forming a 
Conical hip on the side next the country, and that on the si- 
de toward the city adjoins the gable pierced by windows lish- 
tins the different stories. If we make a transverse section 
of the tower looking toward the gable, we shall obtain Fis. 
154. Rxamioing the plans, one sees that tors gable wall is n 
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not very thick, compared with its height. But at this side it 
@s only necessary to close the sorsge of the tower, and besides 
this tower is stably maintained in the vertical plane by the 
two watch towers F #, that by their foundations and weight o- 
‘esent two points of support with Sreat stability. The junction 
of the coverings and the sable a8 well sheltered by those steps 
forming spaces on the internal surface, and that facilitate an 
oversight of the upper parts of the tower. The roof(whose slope 
is indicated Hy the dotted line I K) rests on the two larse 
eave walls K, entirely separating the defensive Sallery from 
the interior of the central hall. At the level of the rampart, 
the defensive Sallery ¢ surrounds the structure at the Side n 
next the city, as that of the outside is at A B. | 

' Besides, the care devoted to the seneral conceptions of th- 
ese two military edifices is manifested in even the least det- 
gils. One finds everywhere the evidence of reflectins observ- 
ation and of consummate experience. Thus without enlarsins too 
‘uch on the details fhat find their places in the Articles of 
the Dictionary, we shall limit ourselves to pointing out one 
of the internal arranSements of the structure of the fortific- 
ations of carcassonne at the end of the 13 th century. Some 
‘of these towers most exposed to the efforts of the assailants, 
at their fronts are finished with projecting ansles designed 
‘to keep the pioneers away and to offer ar:powerful resistance 
to the blows of the batterins ram. (Arts. Architecture Milit- 
aire; Tour). Now in this particular case, how is the jointins 
‘of the courese arranged (155). The joints of the stones in the 
front part of the tower are not drawn normal to the curve, b 
bat at 15° degrees from the axis A 8; thus the effect of the 
‘Tam on the projecting ansle, the narrowest part (conseauently. 
nost easily attacked) is neutralized by the direction of those 
‘joints, that transfers the blow to the points joinins the ton- 
‘er with the adjacent curtains. If the besieser undermines, 4 
‘after excavating beneath the angle and even beyond it, he fi- 
‘Rds joints in the stone not leading toward the centre of the 
tower, compellins'lons and difficult labor, for it 1s necess- 
ry for him to remove with crowbar each block, that’is oblia- 
ely presented, and he cannot disjoint them as easily as if 
hey were’ cut in’ wedse’ shape. Tn*our’ Fis. we have traced the 
lointins of two courses by full'’and by dotted liness 
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While the religious and civil architecture adopts superflu- 
ous Ornaments, so that the construction becomes more labored 
during the 14 th and 15 th centuries, military construction 
‘on the contrery daily employs the safest metnods, the simpl- 
‘est means and procedures with the greatest resistance. The 
military structures of the end of the 14 th and beginnings of 
phe 15 th centuries everywhere adopted the round and sesSmental 
arches; the jointing is done with particular care: the concr- 
ete masonry is excellent and well treated, which is rare in 
religious struct@res. All causes of useless expense are avoid- 
ed. Thus for example, the arches of vaults, that in the 13 th 
and even the 14 th centuries spruns from corbels, penetrate 
the surfaces as indicated in Fis. 156.2 The springing of the 
pointed arch is cut in the facings courses of the tower. Thére 
are no side arches} this member justly seems superfluous. The 
first voussoir A of the fillins of the vaults itself belongs 
to the facing: a simple recess cut in the facing receives the 
other stones forming the triansles between the arches. At the 
same time that all the details of the construction becomé sim- 
pler, and less expensive in execution, the jointins is perfe- 
ted, the materials are better chosen for the phaces they occu- 
py; the surfaces are dressed with extreme care even in the f 
foundations, for it is necessary to leave opportunity nowhere 
for the work of the miner. If built on tne rock, that is lev- 
‘eled with all the perfection siven to the beds of coursed st- 
one; if there are roughnesses and cavities in the rock, these 
‘are filled by good courses. One recognizes at all points this 
OVersiSht and attention, that scrupulosity, which are for the 
‘builders the most evident sign of a very perfect art.and meth- 
0d followed. 

Note 1.9.278. From the towers of the castle of Pierrefonisy 
‘beginning oF 15 th century. 

_ Artillery came to arrest the architects at the moment when 
they had carried as far as possible the study and practice of 
Military construction. Before it these refinements of defense 
‘became useless; it was necessary to oppose to this new means 
of destruction enormous masses of masonry or embankments. Can- 
‘non, by overthrowing those covered parapets and those well ar- 
Tanged machicolations, dismantling the ramparts and undermin- 
ins their bases, no lonser permitted the use of these inseni- 
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jngenious combinations made to resist near attacks. Yet such 
gas the strensth of many strons places in the 14 th and 15 th 
centuries, that resular sieses were often necessary to breach 
and reduce them. In order not to extend farther this Article, 
already very lons, we refer our readers for the study of the 
details of fortification in the middle ages to Arts. Architec- 
ture “ilitaire, Boulevard, Ghateau, Courtine, Creneau, Donjon, 
Bohausuette, Machicoulis, Porte, Siege, Tour. 


CONTRE-COURBE. Osee. Reverse Curve. | 

This name is siven today to the reversed curves that termin- 
ate a pointed arch at its top. Osee curves form the upper pa- 
rt of a recurved arch. (Art. Accolade). During the 14 th cen- 
tury appear osee curves at the top of acute archesesAt first 
they have little importance, then the gradually develop and 
become one of the richest motives of Gothic architecture in i 
its decline. These osgee curves are already seen to surmount © 
the archivolts of the windows lishtins the chapels at the North 
of the cathedral of Amiens, and those chapels date from 1375. 
Bet us see how these recurves are traced; as a seneral rule 
reverse curves assume much less importance as the arches are 
eurved at A and B; this is the perfect equilateral arch; in 
this case the reverse curve rarely starts except at one fifth 
the curve at D. ~rawins the lene from P to D and extendins it 
to intersect the axis 0 X of the arch, then the second line 
‘AD also prolonged, a perpendicular is erected at the middle 
of the line D B&B The intersection of this perpendicular with 
the line A D prolonged gives the point F, the centre of one 
reverse curve, that then touches at the point &. If the arch 
‘be less pointed and its centres are placed at points 6, which 
‘divide the base of this arch into three parts, each curve will 
‘be divided in four parts, and the besSinnins of the reverse c 
‘curve will be at’ 8. Proceed as before by drawings a line F i 
prolonged: tortntersscbobhéiaxisr0ts, tthehi acsécOndbhinecGid 
“protonsed: erect a perpendicular at the middle of the line 
‘HK, and the intersection of this perpendicular with the line 
@ BH. prolonged will give at L the centre of the reverse curve. 
If the arch be round or segmental, as frequently occurs at t 
the besinnins of the 1. th century (sketch P), the reverse cu 
“curve will start: at R, half the aouadrant S$ T, and employins 
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the same method, one will obtain that reverse curve R V. The 
profile of the archivolt beins U U’, the operation must be om 
made at the edge Z of the projecting member of this archivolt; 
‘one will thus obtain the trace Y, so that the different membe- 
ps a of the mouldings may nave their reverse curve intersect- 
ing the master curve. As for the space B, it is usually note 
@eut déeper than the face dtof the wall, and it is decorated 
‘by ornaments, reliefs, or remains flat; the projectins member 
glone of the archivolt forms the reverse curve. Im the 16 th 
century are frequently found archivolts with broken reverse 
curves as indicated in sketch 9, the radii § h, i R being eaq- 
gal. These are abuses of Gothic art, which have been justly 
rejected by the architects of the Renaissance, and it must be 
stated, that nearly always by these abuses do men wish to jud- 
ge that art, which certainly could avoid labored works, so am 
much the less motived, because they oppose the jointing and 
trouble the constructor. But the architects of the last epoch 
of Gothic architecture were sradually led to surmount the br- 
oken arches of this useless member by the increasing predomi- 
nance of the vertical line over the horizontal line. The bro- 
ken arches themselves seem to oppose by their curve terminated 
at top the ascending lines of the edifice; it was necessary f 
for these arches to reach the vertical line, like all parts 
of the architecture. One is always disposed to indulsence for 
artists, who although in a false path, atone for the vice of 
the vrincipdle by perfect execution and a certain taste in de- 
tails. This is what occurs when one examines our edifices of 
the end of the 15 th century. Without approving the abuses i 
into which they fell, the labor in the combination of forms, 
One is often seduced by the charm that they knew how to disp- 
‘lay in the infinite details of these combinations. The artists 
‘Of Tle-de-#rance were the only ones, who at that epoch of de- 
‘Cadence were marked by refined taste, even in their errors. A 
‘And to mention here only the reverse curves surmountins arch- 
ivolts, we see in that privileged province them sive to that 
“singular innovation in forms rélative proportions, that one 
Cannot find elsewnere. They avoid applyins reverse curves to 
‘Sreat archivolts, which always has a heavy and ungraceful ef- 
fect: théy trace them only above secondary arches, and freau- 
‘ently dissuise their sharpness by rectifyins a little the cu- 
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- ourve produced by the compasses. It will suffice us to sive 
an example to emphasize this observation. In the court of the 
charming mansion de la Tremouille, that we saw demolished in 
4841 (not without resret for that destruction was an act of 
useless vandalism, and which it would have been easy to avoid), 
there existed a turret whose projectins portion was borne by 

4#o columns. An archivolt surmounted these two points of sup- 
port, and this was cut in a reverse curve.(See Fis. 2, oppos- 
ite). One sees that the architect traced the reverse curves, 
not merely by two lines with the compasses, but rectifyins t 
the sharpness, as we have just said. This archivolt has only 
about 3.3 ft. openins, and is not cut in voussoirs; its upper 
part is taken in a single course resting on two imposts. Thus 
this is merely a decoration, and the reverse curves skilfully 
connect the apex of the arch with the numerous vertical memb- 
ers by which the turret is finished from top to bottom. It is 
the same with this example as with every work of art; everyme 
can know the rale, but it is only artists of taste, who know 
how to apply it properly. In the numerous monuments of the 15 
th century that cover France and Germany, reverse curves are 
rarely drawn with rufficient refinement; their besinninss are 
‘placed too low or too hish, crushing the lower arch or do not 
‘join its branches. Let us add that reverse curves never prod- 
uce a Sood effect,when they surround arches of small diameter.. 
Note 166p.283. Some fragments of this wonston are now depos- 


Ated An the front court of the Ecole des Beoux Arts. 


CONTREFTCHR. Brace. Strut. 

An inclined memper of carpentry, whose function is to serve 
‘as a shore in carpentry. The member #4 (1) is a brace. (Art. 
‘Charpente). | 


CONTRE-FORT. Buttress. 

This is a reinforcement of tne masonry duilt at a load ort 
thrust. It is unnecessary to explain here the function of the 
Dduttress, for that function is fully developed in Art. Gonstr- 
‘Uction. We shall restrict ourselves to mentionins the differ- 
ent visible forms siven to buttresses in religious and civil 
‘edifices, and the transformations, that this architectural m 
lenber suffered from the 10 th to the.26 th centuries. 
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The Romans having adopted the cross vault in their edifices 
past necessarily seek means to resist the effect of the thru- 
st of these vaults. They found these resistant masses in the 

combination of the plan of the edifices, which one can recos- 
nize in visitins the halls of the baths, and particularly the 


edifice known at Rome ander the name of the basilica of Gons- 


tantine. Sut when the barbarians took possession of the last 
traditions of the art of construction left by the Romans, they 
found No artists sufficiently learned or enlishtened to under- 
stand what was wise and reasoned in the plans of the vaulted 
edifices of Roman antiquity; seekins to imitate the plans of 
the Latin basilicas, desirins at first to vault the side ais- 
les, they were necessarily forced to resist externally the 
thrast of these vaults by reinforcements of masonry, to whi- 
ch they first gave the appearance of .nsased columns or of h 
half cyliyders, then soon #fat of sauare piers extending up 

to the cornices. 

Amons the oldest buttresses of the middle ages may be cited 
those supportins the walls of church S. Remy of Rheims §10 th 
century). These are half cylinders (1), stiffening the walls 
of the side aisles at the points of the thrusts of the vaults, 
and the walls of the central nave at the trusses of carpentry; 
for then that created a nave that was not vaulted. These pri- 
Mitive buttresses are only crowned by cones or by capitals, t 
that often support nothins. The cylindrical Sauuscustaniel in 
the North for buttresses, while that form versisted in the W 
Fest till the middle of tne 12 th century. Still may be seen 
in Beauvorsois:a number of churches or monastic edifices, that 
adopted the rectangular form for buttresses, very broad at t 
the base and ouite narrow at the top, so as to not exceed the 
projection of the cornice. We sive here anoexampbecof them ta- 
ken from a little church of Allone, whose chevet appears to 
have been erected about the end of the 11 th century.(2). 
These buttresses resisted thrusts of the cross vaults, and 


they are composed so as to be able to form a sauare return, as 


indicated by the plan A. Their top,which is no more thén a p 


Pilarter with about 3 ins. projection, is terminated by a sc- 
Ulptured ornament 8, slightly representins a capital on which 
Pests the slab serving as a cornice. Yet the primitive recta- 


lar buttress with small projection is generally crowned a 
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| wea have bases, as indicated by Fis. 3, in Tle-Se-france, Ch- 
_ampasne, Burgundy and Normandy; but in the last province from 
| the 11 th century, they are freauently composed of two or th- 
pee parts distinsuishins that section, while in elevation th- 
ey rise from the base without side projections! such are the 
_pettresses that flank the facade of the abbey church of S. 
_Bbienne at Caen (4). Besides, contrary to the RBursundian meth- 
of and that of Champagne, these old Norman buttresses in mon- 
gmental construction are erected in low regular courses of % 
the same height as those forming the facings of walls, and a 
are perfectly connected with them. But in structures built w 
with economy and only having walls of plastered rubble, the 
Norman buttresses are composed of unequal courses and often 
of slabs set on edge. Then sometimes the windows Llishtins in- 
teriors are opened,even on the axes of the buttresses: that 
is one means of avoidins the furnishin’ of cut stone rgeouired 
40 form the jambs and archivolts of those windows, if they w 
were pierced between the buttresses. [It is understood that t 
these openinss made in the middle of the piers can only belo- 
ns to edifices not vaulted but covered by carpentry ceilings. 
We know several examples of this sinsular arrandgement, one 
in the Church of S. Laurent near Falacis (5), the other in th 
that of Montgaroult (6), a third at fcajeul near Wezidon. 
“Note 160.287. These two drowings were furnished to ws by UM. 


Ruprich Robert, to whow we owe aon excellent restoration of +% 
the chureh of the Trinity ot Caen. ’ 

We further givi in Art. Construction the procedures of join- 
‘Vins employed during the Romanesoue epoch for flyins buttres- 
@8 and jointing them to the walls. We shall then only have to 
Occupy ourselves here with the forms Siven to these points of 
- gapport during the middle ages. 

One will readily admit that the edifices, being very simple 
externally before the 12 th century, the buttresses must share 
in this simplicity, and that they must present very slisht wo- 
jections, since the walls themselves were very thick. Indeed 
they were then merely a vertical projectius series of stone 
-duoins, reinforcins the vrincipal points of support, and they 
Were terminated at top in the manner indicated in the preced- 
ins Figs., or they were covered by the slab of the cornice as 
‘in the sketch (7), not projecting beyond it. But when in the 
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42 th century the system of construction employed until then 
was modified by the lay school, so that this school, leavins 
Roman traditions aside, could apply systematically the princ- 
iples of Gothic construction, the buttresses became the prin- 
cipal members of every vaulted edifice. The walls were no more 
than intended to enclose the naves, ansortiof screens, addins 
nothing or little to the stability. Then on the exterior the 
puttresses themselves alone constitutins the edifice covered 
by the masonry vaults, it was necessary to cause their funct- 
jon to opoose frankly, to sive them the forms in accordance 
with this function, and to decorate them as much as any archi- 
tectural member could be, that not only must be stable, but 
still retain the appearance of strensth.( Yet only by transit- 
ions the first Gothic architects arrived at sSiwins their but- 
tresses the importance, that should be taken by structures of 
this kind. Their first attempts were timid; the traditions of 
Romanesque architecture had overthrown the remnant of influe- 
nce, from which theg could not withdray abruptly. It is clear 
that while desiring to adopt in the interior their new system 
of buttresses, they sought to retain on the exteriors of edif- 
ices the Romanesque appearance tO which their eyes were accus- 
tomed, or that if by force the buttresses must present a very 
¢eonsiderable projection from the face of the walls, they end- 
eavored to recall in the mode of decoratins them architectural 
forms, that rather belons to piers sSupportins a vertical load 
than to abuttins piers. These attempts are evident in Beauvois- 
Ois, fruitful in vaulted edifices of that epoch of transition. 
fe sive two examples of these to our readers. The buttress(3) 
‘strengthens the wall of the side aisles of the nave of church 
of S. Htienne of Beauvais (12 th century}; like all the mason- 
ty of the edifice, it is constructed of small materials, and: 
the little upper columns appearins to support the cornice are 
built in courses bonded with the structure. The buttresses 
(3), projecting more than those of Ghurch S. Btienne, belons 
to the old collesiate church of S. Rvremont at Creil (12 th 
century). It is here evident that the architect had no other 
idea for decorating this abutting pier, than to sive it the 
appearance of a pilaster ornamented by cavitals. Not knowins 
too well how to terminate this pier, he covered it by a stone 
Slope decorated by scales imitating tiles. The system or nrm- 
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ornamentins buttresses by little engaged colusins at the ansl- 
es , and intended to disauise the dryness, durins the 12 tn 
and 13 th centuries, belongs almost exclusively to the basins 
of the Oise and Aisne. But still one perceives that the arch- 
itects of that province in the 12 th century, already very s 
skilfal in the construction of vaults, were very much embarr- 
assed to know how to harmonize the successive recessions, that 
mast be given to the abutting piers for resistins the obliague 
thrusts of vaults with the appearance of vertical support ret- 
gined for these piers. One recognizes the traces of these un- 
certainties in the angle buttresses of the south tower of ch- 
arch of S$. Leu d’Esserent, a buttress ofawhieh<weesive the s 
superposed members (10). , 

With regard to these angle buttresses, it is here necessary 
to remark, that there is presented 3 difficulty to which the 
architecta of the 12 th century did not sive the most satural 
solution at first. If these buttresses abutted a tower, for 
example, whose walls because of their height must recede ate 
each story as indicated by Fis. 11, they did not know how to 
connect the tops of these buttresses with the point B, the a 
angle of the upper story of the tower; it was necessary. for 
them to boild the sides & ¥ of these buttresses vertically a 
‘and to recess the sides G H to reach the point B, which prod- 
uced a bad effect, the buttresses appvearins to rise diasgonal- 
ly as shown by Fig. 10. To avoid that defect, the means was 
very simple: so after several experiments it was employed; 
‘this was (11 bis) to erect the buttresses in the internal and 
external surfaces of the upper story A BO, and to allow the 
projection in the angle K of the offsets of the lower stories 
of the walls. Henceforth this method was invariably followed 
by Gothic constructors. 

On the walls of the church S. Martin of Laon, cited above, 
and whose erection dates from the middle of the 12 th century, 
one already sees buttresses designed with art and bonded well 
to the structure. The sable wall of the south transept of that 
ehurch possesses angle buttresses, that skilfully recede, am 
a buttress placed on the axis beneath the rose window, so as 
to properly abut the wall. (Art. Pignon). The band beneath t 
the lower windows is carried around these buttresses, and ser- 
ves as a first course of the slope of their second recession. 
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Above this are the abacuses of the capitals of these same win- 
dows, that besin the third recession, wider on the face than 
at the sides, so as not to diminish too abruptly the width of 
these piers. The central abutment alone receives a third band 
connected with the archivolts of the second windows, while t 
the angle buttresses stop with a simple slope beneath this b 
pand. With this freedom, that is one of the qualities of the 
architecture of the 12 th century at the moment when it left 
Romanesque traditions, the constructors of the church of §. 
wartin of Laon, having had the idea of placing in the transep- 
ts their square eastern chapels, and desirins to vault these 
transepts by two cross vaults only, must erect a buttress on 
the axis of the middle chapel. See how they proceeded to sol- 
ve this problem; on the walls separatinsS these chapels they 
built two buttresses A A (12), connected by an equilateral p 
pointed arch: then on the crown of that arch they built the 
buttress 8 designed to abut the transverse arch, andethendias-— 
onal arches of the hish vault. This arrangement permitted them 
to pierce a wendow under the buttress B, in order to lisht t 
the transept over the entrance archivolt of the middle chapel. 
We still see on the exterior of the apse of the monastic chu- 
rch of S. Leu d’Hsserent, a central chapel in two stories, sn 
whose upper buttresses rest on the archivolts of the lower 
Windows. The weisgnot of these buttresses is distributed over t 
the jambs and piers separatins these windous. In the 13 the 
eentury the architects senounced this alternation of solids 
and voids, and the buttresses rest on the sround’ yet there w 
was not that mode of buildings and precious resources, in that 
it permitted the uneogual division of the different stories of 
an edifice, which in many cases was required by the internal 
arrangement. Until the end of the 12 th century, men had not 
yet thousht of increasing the stability of buttresses by mea- 
as of an upper loadings; but sousht to make them stable by the- 
ir mass and the area of their horizontal section. Yet we alr- 
@ady see in tbe vreceding example (Fis. 12), that the head of 
the battress extends above the cornice of the edofice, and + 
that it is loaded by a pinnacle. 1! But when these constructors 
diminished the areas occupied by the points of support, they 
‘supplemented the weak horizontal section of these points of 
‘support by upper loads. 
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Note AoP-2WBseThHe actual pinnocle must hove been rebuilt in 


ghe 14 %h century, burt Vt Vs evident that one existed im the 

2 th century. 
* Before makins known the successive advances oles construction 
of the buttresses durins the 13 th century, we must mention 
certain varieties of that important member of architecture in 
the principal provinces. Tn Tle-de-ranc, Shampasne and Norm- 

andy, the buttresses generally take the rectansular form, and 
they have from the Romanesque epoch the appearance proper for 
aed of an abuttins pier, a resistant mass. But in the 
prowinces where Gallo-Roman traditions were retained until t 
the end of the 12 th century, as in Burgandy, Auversne, Poit- 
ou, Saintonse, and Lansuedoc, the architects sousht to sive 
‘their battresses the appearance of a Roman order, i.ée., they 
composed them of one or more ensased columns surmounted by t 
their capitals and bearing the entablature, reduced to a sim- 
pie moulded slab. 

_ We see on the exterior of the apsidal chapels of the church- 
8s of Auversne, a part.of Quyenne, of Languedoc and of Poitou, 
buttresses composed after this system.(Art. Chapelle, Figs. 
a, 23). In Burgundy, these buttresses freauently terminate w 
ith a slope set on the capital, as shown in Pid. 133/oR aven 
‘sometimes the buttresses of the 12 ta century on the upper ¥ 
ene and alons the Saone affect for their front face the fo- 
ta of Roman fluted pilasters imitated from the Gorinthian ord- 
er, as around the apse of the cathedral of Lansgres. The butt- 
Tesses of the apsidal chapels of Notre Dame of Chalons-sur-ia- 
The are only engaged fluted columns, whose capitals bear sta- 
tuettes covered by canopies joined with the cornice. These t 
‘traditions were entirely rejected by the artists of the 13 ta 
century. Tn the architecture of that epoch, and when Gothic 
‘art is frankly adopted, the buttress is a buttress and no lon- 
ger attempts to conceal itself under a form borrowed from an- 
ticue architecture. We have a remarkable examole of the prin- 
itive Gothic buttress on the apse of the church of Vertheuil 
‘Near Mantes. We sive (15) she elevation of these buttresses, 
and their plan (15) at the height of the external passage tmt 
*@xtends beneath the sills of the windows entirely around the 
Chevet. It is not doubtful that here the architect desired to 
Oppose to the curve of pressures produced by the arches of t 
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“the vault an oblique abutment, resistant by its mass and by 
the section of its profile, composed of a succession of rece- 
ssions, but that they had not yet thought of neutralizing the 
oblique thrust by an extra vertical load. They soon perceived 
that these repeated slopes were worn by rainwater falling in 
a cascade frome to the other; that it was not necessary to 6 
give the buttres so sreat a depth, since the resaltant of the 
‘thrusts acted only at their axes, and that it sufficed to en- 
gure their stability by a depth proportioned to their heisnt, 
considerins them as portions of the walls. The buttresses of 
the apsidal chapels of the cathedral of Mans bailt about 1220, 
while retaining the principle adopted at Vetheuil, already p 
present a sensible improvement. These buttresses (16) recede 
above each slope, and then are crowned by sarsoyles that cast 
water from the roof far outside the upper recessions. It must 
be stated, that these chapels were built on the slope of a 
precipice, and that it was necessary to sive the buttresses 
a considerable base to maintain the steracture, whose internal 
pavement is elevated about 16.4 ft. above the external soil. 
About the middle of the 13 th century, the architects defini- 
tely rejected the slope; they raised their buttresses vertic- 
ally at the sides, except a slope at the base, havins recess- 
* of an inch or so on their outer face above each bond or 
drip that protected the surfaces of these faces at different 
heignts. Thus are constructed the buttresses of S. Chapelle 
of the Palace at Paris, and those of the apsidal chapels of +t 
‘the cathedral of Ambens. (Art. Chapelle, Fiés. 3, 40). The 
buttresses thus retainins at their tops a projection nearly 
equal to that of their plan at the level of the ground, men 
had the ddea of crowning them by a cornice that served as a 
‘Sutter, and of placins sarsoyles at the projectins ansles of 
‘this cornice or the middle if each drip moulding, which in + 
that position casts the rainwater far from the surfaces. Abo- 
ve the cornice were raised pinnacles, that by their weight 
increased the stability of the buttresses. The construction 
‘gradually becomes lishter at the end of the 13 th century, t 
the architects constantly seeking means of diminishing the v 
lume of materials while preserving the stability of their 
Structure by vertical loads, then often built these buttres- 
Ses only to the point of thrust of the vaults, and on these 
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engaged piers they placed pinnacles detached from the constr- 
action having no effect other than to load the abutting port- 
ion of the piers. One finds one of the best examples of this 
sort of construction around the apsidel chapels of the cathe- 
dral of Seez.(Bnd of 13 th century).(17). the thrust of the 
yaults does not act above the level A. There the buttress en- 
ds in a gablet, and ceases to be connected to the ansle of t 
tae chapel; astride the Sablet rises a detached pinnacle B, o 
only connected to the structure by the sarsoyle that crossés 
it and by the block © that serves as a balustrade. Thus the 
pinnacle loads the butthesses, serves as support of the sgars- 
oyle, maintains the projecting ansle of the balustrade, has na 
mot the heavy appearance of a buttress risins at once to the 
cornice, and serves as a transition between the lower massive 
parts and the lightness of the crow#ninsS parts, by sivins str- 
éngth to the projecting angles of the chapels. 

_—Xote 1.9.295. Of the obedience of S. Jean-Les-Bons-Hounes 
near AvalVon. (Avéhitecture Konastiaue, FILS. 12, 12 th century). 
VYere the slope thot terminates the capital Ve cut in o sindle 
stone ‘ , 

About the middle of the 13 th century in relisious edifices 
and vaalted halls, the architects nad adopted the method of 
entirely suppressing the walls, atid of openins under the side 
arches of the vaults, windows that occupied the internal sarf- 
aces left between two buttresses.(Arts. Architecture Relisgio- 
us: Construction). This arrangement produced by the system of 
construction that tended more to transfer the load to the but- 
tresses, save a very rich appearance to the exterior of the 
edifices by accompanyins with tracery windows in all spaces 
left free, but emphasized the more the nakedness of the exter- 
hal piers, which it was essential to sive sreat solidity. The 
architects were then led to decorate also the buttresses so as 
not to present an offensive contrast between the lightness of 
the windows and the heaviness of the piess. Thus at the besin- 
Ding of the 13 tn century we already see the buttresses of t 
the cathedral of Chartres decorated by niches with statues. 
‘This ornamentation was at first timid, enclosed within the o 
‘Outline of the structure, but developed rapidly; it was eomb- 
Ined with the upper pinnacles as around the nave of the cath- 
“@dral of Rheims (Art. Pinnacle), also as on the western facade 
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“of the Sreat hall of the synod of Sens (Art. Salle) about 1240. 
Yet until the 15 th century the buttresses retained the appe- 
arance of strensth and stability that is proper for them; du- 
ping the 14 th century itself, 1t seems that the architects 
ceased to decorate their fronts, they contented themselves w 
with surmountins them by very high and very rich pisrmacles, as 
around the chapels of the cathedral of Paris. But let us not 
forget that the 14 th century, which freauently falls into ex- 
eess of lightness, is Senerally sober in sculpture. Amons the 
most richly ornamented buttresses of the end of the 13 th cen- 
tary and besinnins of the 14 th may be cited here those of t 
the choir of S. Urban of Troyes. The decoration of these but- 
tresses always consists only of a facins of stones set on ed- 
ge, superposed and fixed by cramps to the piers built of cour - 
ses. (Art. Zonstruction, Bid. 103). This system of ornamental 
facings, much used in the 13 th century, was entirely abandon- 
ed by the architects, who were first skilful builders, and 1 
left but 4 small space for the imasination of the artist. 
About the end of the 14 th century, they commenced to modi- 
fy the facings of the buttresses, which until then had retain- 
ed their surfaces parallel and perpendicular to the face of 
the wall; they sought to dissuise the risidity of their angles, 
to diminish the obscurity produced by their strons projections, 
by setting their courses diagonally as indicated in Fis. 18. 
By means of the cut-off angles A B were obtained more spaces 
the windows placed between them were less masked and received 
more lisht from outside. The two intersectins squares witn 
edge in front permitted a suverposition of pyramids with av 
very happy effect. These exist very pretty buttresses built 
On this system alons the chapels of the nave of the cathedral 
of Bvreux. (19). The Gothic epocn in its decline only loaded 
With details these essential members of the architecture, to 
‘the point of removing their character of strengthening piers. 
Their horizontal sections only present stranse complications 
of curves and of sauares intersectins, leavins niches for st- 
Aatuettes and forming corbels to support them, all that was d 
drawn and cut witn science and extraordinary perfection, but 
 presentins to the eyes only confusion, after so matty efforts 
and difficulties in execution. Whoever desires‘ to consider, 
Or example, the sreat buttresses that strengthen the western 
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facade of tne cathedral of Rouen, and that were built at the 
peginning of the 16 th century under cardinal of Amboise, can 
pass an entire month in draying their plans, in understandins 
the intersections of the hundreds of prisms that compose them: 
yet this labor and researtn only produce a disagreeable effect 
in execution. 
| The buttresses of the 15 th century and besinnins of the 16 
th are sSenerally composed of a body with two faces intersect- 
ing at angles of 45° degrees. Thus the base is square, presm- 
ting one face parallel and two perpendicular to this wall. © 
Above the first offset the sauare presents an angle instead 
of one of its sides in front; the two diagonal sides ane then 
flanked up to a certain hneisht by two additions with souare 
bases, the sides parallel to the orisinal sides and forming 
‘prisms terminated by pyramids; above the buttresses present 
an angle that bears gablets, then its pinnable. The plan (20) 
gives the horizontal section of this sort of buttresses, and 
the elevation (21) their appearance. This pinnacle is applied 
with distressing monotony durins the last times of Gothic ar- 
Chitecture. Sometimes these squares have their sides set pam- 
llel or dras@nel to the surfaces, are agatn subdivided andih 
hollowed out in niches, covered by a more or less Sreat num— 
ber of mouldings; but the principle is always the same. (Arts. 
Pinacle, Trait). Again in Ile-de-France the abuse of these i 
intersections is less frequent, and until the last efforts of 
Gothic one meets with refined taste: that is fect amons the 
architects a sort of repulsion for exasserations. 

The pretty mansion de la Tremoille at Paris, whose demolit- 
ion is to be regretted forever, and that was built in the fi- 
pst years of the 16 th century, in the midst of the luxury of 
‘the architecture of that epoch, retained that sobriety in the 
details and that reason in the composition without which eve- 
Ty architectural work wearies the eyes. A vaulted portico op- 
@n to the court, extended alons the buildins next the street. 
These vaults rested on slender piers strensthened by vroject- 
ins ribs taking the places of buttresses, and sivins area to 

those piers. Toe archivolts of the porticos penetrated the 
‘oblioue sides of the buttresses, so as to connect the courses 
With the vertical points of support. At the mansion de la T 
Tremoille are not found those loads by canopies, corbels, int- 
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intersections of prisms, that give an edifice tle appearance 
of goldsmith’s work made to be minutely examined near by. The 
egonstruction of that habitation was so-well understood, that 
in spite of the extreme lightness of the piers and the thrust 
of the vaults, nothing had moved; still when the demolition 
occurred no iron ties were found at the level of the seconds 
story. [t is unnecessary to state, that at the level of*the™ 
imposts of the arches of the vaults had not been placed, as 
in the porticos of Italian architecture, those horizontal. bars 
ef iron, that so brutally emphasize the weakness of the cons- 
tructors. 
Note 1-0-3804. Bee Arch. civ. et Bon. of MN. Verdier and Cot - 
ois. Plate 2. 
¢he Renaissance evidently found itself sreatly embarrassed, 
when necessity compelled it to place buttresses on the exter- 
iors of edifices to resist thrusts. It imagined nothing bett- 
er than to decorate them by pilasters or columns borrowed from 
Roman art. Sometimes, as in the court of the old chateau of S. 
Germain-en-Laye, it connected them at the different stories o 
of the structure by arches formins a sallery or balconies: Dut 
that was asain a Gothic tradition, whose orisin we shall indi- 
cate in our Art. Constructiou, Fis. 120. It did not faid to 
disappear like the others, and when it was absolutely necess- 
ary to establish buttresses before the facades of relisious 
or civil buildings, they supervosed Roman orders over each o 
other. ff thes singular application of the antique orders pr- 
‘Oduced a grand effect (which we refrain from decidins, since 
this is a matter of taste), it had as result the dissuisins of 
the true function of the buttress: as construction that of c 
causens useless expense and of placins several cornices above 
on Other: now these repeated cornices have the inconvenience 
of stoppins rainwater and causins dampness to enter the masory. 
r let us not forset that the important matter for architects 
from the end of the 16 th century, was to seek pretexts for 
‘placings columns, no matter how. Hveryone desired to have erec- 
ted one or several orders, and everybody found thha very beau- 
tiful. From the instant that in architecture one abandons rules 
Imposed by sood sense and reason, we confess that to us it m 
‘matters verg little whether the forms adopted are borrowed fr- 
Om Roman or Gothic. They ended by resgardins the buttress as a 
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confession of weakness, and by suppressins it in moderntstruc- 
tures, but as it is necessary that masonry should stand upri- 
ght, that thrusts should be abutted, and that the overthrow o 
or bucklins of the walls should be arrested in vast buildings, 
men have adopted the system of sivins the walls the thickness, 
that should only be Siven to some isolated piers, in brief to 
buttresses. Masonry beins estimated by volume and work, thus 
they pay very dear for the pleasure of saying and repeating 
that the Gothic constractors were barbarous; and what is ple- 
asant is to hear said very seriously to those paying for tho- 
se great useless walls, that buttresses indicate the ignorame 
of the constructors. 


COQ. Cock. Weathercock. 

William Durand, in his Rational des divin offices, expres- 
ses himself thus with resard to the weathercock surmountins 
the hishest point of the church in the West. 

Note 1.-p-305- Rational. Vol. aA-chapei. SEC. 22-4 

“She weathercock placed on the charch is the image of the 
preachers, for the cock wakes in the dark night, marks the 
hours by his sons, arouses those that sleep, and celebrates 
the appearing days but at first he wakes and excites himself 
to sing by beatins his sides with his wings. All these things 
are not without a mystery: for the night is this age; those 
‘that sleep are the sons of this night, resting in their inio- 
‘vities: the cock represents the preachers that preach with a 
‘loud voice and awake those that sleep, that they may reject 
‘the works of darkness, and they cry: *Woe to those that slum- 
ber! Arise thou that sleepest!’ They announce the lisht to c 
come, when they preach the day of judgment and the future slo- 
‘ry; but Filled with prudence, before preaching to others of 
‘the virtues, they arouse themselves from the sleep of sin and 
‘chastize their oan bodies. The apostle himself is a witness 
‘Of this, when he says; ’I chastize my body and reduce it to 
‘servitude, fearing that by chance after havins preached to oth- 
ers, I may myself come to be reproved.’ And like the weather- 
cock, the preachers turn against the wind, when they stronsly 
Bisict those that revolt against God, by rebukins them and c 
onvincins them of their crimes, from the fear that they may 
be accused of having fled at the approach of the wolf. The i 
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iron rod on which the weathercock is fixed represents the in- 
flexible word of the preacher, and shows that Ke should not 
speak of the spirit of man but of that of God, accordins to 
this word; ’Jf one speaks, that this is the speech of God.’ And 
because this rod itself is palecd above the cross or the ridse 
of the church, that sisnifies that the scriptures are comple- 
ged and confirmed.” 

Thus in the 13 th century it was well understood that the 
cock placed at the summit sf towers was a symbol; purther it 
is clear that this cock was moveable and served as a weather- 
cock. But before that epoch there is a auestion of cocks pla- 
eed on the spires of churches. The Bayeux tapestry, that at 
feast dates from the besinning of the 12 th century, shows us 
a cock on the abbey church of Westminster, and contrary to m 
modern customs, that cock has its wengs soread. 

Mewte 1.-0.306. We refer our readere to the Learned aissertao- 
‘tion of Me Barraud on those cocks of churches. (Bull. mon. Vor. 
4G. p. 277. 

Walston, a 10 th century author, in the book of the life of 
> Swithin, speaks in a very poetic manner of the cock placed 
8t the apex of the church that bishop Elfese had built at Win- 


chester. 

 Xote ZePe SOE. HO Korrow this translortion from the review of 
Me. Borraud. 

_ “4 cock of elegant form and all resplendent in the Sleam of 
gold, occupies the summit of the tower; he looks on the earth 
from On high, he dominates att the country. Before him are p 
presented the shinins stars of the North and the numerous con- 
‘Stellations of the zodiac. Beneath his proud feet he holds +t 
the sceptre of command, and =he sees below him all the people 
: Winchester. Other cocks are humble subjects of him, that 
they see thus floatins in the midst of the air, and commandi- 
ns With pride all the West; he faces the winds that bring rain, 
and rotatins himself he boldly presents his head. The terrgble 
efforts of the tempest do not disturb him, he receives withe 
Courase both the sniw and the force of the hurricane? he alone 
_ the sun at the end of its course and sinkins into the oc- 
ean, and it is siven to him to salute the first rays of aurora. 
fhe traveler that verceives him afar fixes his eyes on hin; 
ithout thinking of the distance still to be passed, he advan- 
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dvances with new ardor. Although the may really be very far 
rom the end, his eyes persuade him that he is near it.” 
This symbol of visilance, of struggle asainst the force of 
he wind, palecd at the hishest point of religious edifices, 
pelonss to the West. There is no question of cocks placed on 
“the towers of the churches of southern Italy. Would it be for 
“this that they have been removed from most of our churches? * 
(Or at least that they have not senerally been replaced, when 
these have rusted? 

7 We nave found no colks on towers of an old epoch, or those 
that we have seen were of rude design and work, that we don 
not believe it necessary to reproduce them here. We can only 
desire cocks to resume their old places; were it on as weath- 


-ervanes, they have their utility. 
4 
oe CORRRAU. Corbel. Bracket. Consote. 

A support of stone or wood projecting from the face of the 
all, having its front moulded or carved, presenting two pla- 
in Sides, and receivins either a cornice slab, a band, the i 
‘impose of the vault, a corbelled pier, the lintel of the duu- 
Tway, or the main beam, etc. The actual orisuxn of the corbel 
is Siven by the projection of a wooden beam beyond the face 
of awall, as indicated by fis. 1, a projection arranged to 
“support corbelled nalf timber work, a roof, post, etc. 
During the late empire, the Romans had adopted corbels of 
“stone or marble to support small orders of architecture proj- 
éctins from the walls, crownings of openings, piers, or even 
cornice slabs and bands. The architects of the Romanesque ep- 
Och adopted this member and were satisfied to employ it as an 
Ornamental detail, but they used it so well that it became one 
of the most common means of construction during the 11 th and 
12 th centuries. In their turn the architects of the Gothic e 
poch employed it in a Sreat number of cases with success. jo 
Ooden construction was lons accepted by the barbarian:masters 
f Gaul, and when they could erect edifices of masonry, they 
*etained for certain architectural forms the forms given by 
sarpentry: only they imitated those forms in stone. The oldest 
Corbels always took the form of the end of a beam or joist, 
Ornamented by mouldings or sculpture; such are the corbels th- 
One sees in tne nave of the church of S. Menoux near Voul- 
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“Youlins (9 th or 10 th century), and that support a slab ori- 
‘ ginally receiving a ceilings of carpentry. (2). Below this cor- 
nice, between the archivolts of the side aisles the verticals 
of the columns are also seen corbels carved in the form of m- 
man heads (3), which were probably intended to receive the f 
feet of anchors relievins the tiebeams of the carpentry. The 
statuaries of the 10 th, 11 th and 12 th centuries appear to 
“have taken the stone corbels as one of the notives most suits- 
ble for sculpture. They decorated them by fisures of men and 
of criminals, heads, symbolical subjects, such as the vices 
and virtues, the signs of the zodiac, the labors of the year; 
they strove to vary them. Particularly in Auvergne, Berry, 35 
Poitou, Bourbonnais and alons the Garonne, one finds on the 
edifices of the roganesque epoch a prodigious number of corb- 
els of remarkable execution, dating from the end of the 11 th 
‘gentury . These corbels are nearly always intended to support 
gornice slabs or bands. 

Although vaults were very early adopted in the edifices of A 
‘Auversne, yet the tradition of coverings in carpentry made i 
‘itself felt by the presence of corbels, that were retained u 
tinder corntce slabs until the end of the 12 th century. The 
shurch of Notre Dame du Port at Clermont, that of S. Etienne 

yf Nevers, possess cornices with ornamental corbels very int- 
@restins to observe. yOst aSsume the form given by Fis. 4. T 
This is evidently an imitation of the end of a dresses beam. 
These volutes accompany the princival rib and are nothins mo- 
‘Te than the shavings produced by the hand of the carpenter to 
Clear the rib et the middle. It suffices to know how the work- 
‘With the adze can cut away the end of the beam and reserve t 

| here anbracket, to recosnize that these volutes represent t 

: he shavinss produced by the work of the carpenter. A fisure 
(5) will make our explanation intellisible to all. Take a beam 
| the end of which is to be arransed a bracket A. The workm- 
HN will remove with his adze a series of thin chips so as not 
to split nis timber; then he will cut off those at their base, 
if he desires to entirely clear the bracket. Seeins that these 
hips form an ornament, he had the primitive idea to not cut 
hem off, and beams have been so set. Later that ornamentation, 
Produced by the mode of execution employed by the workman, was 
arved in stone. Fn this manner most of the ornaments of arch- 
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rehitecture, which are not imitated from the plant kinsdon, 
Priginate in the most natural means of execution. 

If one desires to seek the origin of art forms of & convent - 
ional art like architecture, it is necessary to resort to prac- 
‘tical means that remain the same for centuries, and to resolve 
jo study those practical means, without which ne will make m 
many errors. Gradually instead of the modern bracket strenéth- 
“ening the end of the beam, and leaving it there so as to ligh- 
ten it, he carved animals and neads, the lateral shavings lost 
their importance, but traces of them are still found at thes 
sides. 

Thus were carved most of the corbels of the abbey church of 
8. Sernin of Toulouse, which date from the 12 th centurw, and 
that have a@ Singular enersy of design. Here is one taken from 
the cornice of the south sate. (6). 

g The shavings disappeared completely about the middle of the 
412 th century, as we have the proof in examinins the cornice 

| af the apse of tne little churcn of Mas d’Asen Tee 

fhe corbels remain beneath the cornice slab of the edifices 
of Poitou, Saintonge and Berry, until during the first years 
of the 13 to century. The beautiful arcade that closes the s 
side aisle of the nave of the cathedral of Poitiers (1190 to 
1210) is surrounded by a cornice, whose cornice forms angell- 
ery and is supported by charmins corbels ornamented by fisur- 
s (8). 


4 Stone corbels disappear from cornices during the 13 th cen- 


4 
 : 


ey: and are rarely employed lonser except as unuagual suppor- 
ts of balconies, corbellinss, tiebeams of carpentry or the c 
Main beams of floors. - 

Here (9) is a rich corbel found near the cathedral of Troy- 
8, which dates from the besginnins of the 13 tn century and 
Dpears to have been intended to support a strons projection, 
for example like that of a balcony or the main beam of a floor. 
*Phen freavently in civil or military edifices are found strons 
“Stone corbels composed of several courses and exactly verfom- 
ing the function of an anchor of the carpentry under aimairn bd 
beam. Such are the corbels still in place if the high walls 
of gate Yarbonne at Garcassonne (end of 13 th century), andt 
that support the enormous thickness of the roofs of the two 
towers (10). The constructor certainly nad here the idea of p 
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-gupport the tiebeams of the carpentry. 
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placings this stone member in accord with the wooden timber s 


gupported. 


The hall of arms of the city of Ghent in BelsSium has retain- 
ed analogous corbels beneath its main beams (11), but much ri 
richer and exactly representins a tie restins on a corbel A 
fixed in the wall, bearing beneath the beam a cap B, just as 


gould be practised in a carpentry work. 


These rigid forms are rare in the 15 th century, and corbels 
intended to support beams are rich in sculpture, freguently 
ornamented by Wisures and reraldic shields, but no lonser re- 
tainins the appearance of a wooden timber, inclined or norim- 
ontal and fixed ia the wall. Such are the corbels of the sreat 
halls of the castles of soucy and of Pirrefonds (42), that s 

The machicolations common on the military cate of the 14 
th and 15 th centuries are supported by corbels composed of t 
three or fouf corbelled courses. (Art. Machicoulis). 

from the Romanesque epoch until the 16 th century, the stone 
lintels of the doorways afe generally relieved by corbels pro- 
jectins from the jambs, so as to diminish the span and conse- 
guently the chances of rupture. When doorways have great imp- 
ortance in location and purpose, these corbels are decorated 
by very rich sculptures and are executed with particular car, 
for they always are placed near the eye. There ekists under 
the lintel of the south gate of the nave of tne church S. Ser- 
Rin at Toawlouse two corbels of white marble. We sive ome (13) 
of them, which represents king David seated on two lions, tra- 
ees of the side shavinss asain appear here in the form of a 
Simple festoon. This sculpture belonSs to the besinnins of t 
the 12 th century. The lintels of the principal doorwaysof 
Our sgreat churches of the 13 th century are always supported 
by corbels wit extremely labored sculpture. We shall cite % 
those of the doorways of the cathedral of Paris, of the north 
doorway of the church of S. Denis, and those of the cathedral 
of Rheims and of Amiens. Architects have senerally caused the 
Sculpture on these corbels of portals, of fisures connected 
With the subjects placed on the jambs or the lintels. 
 Barsundy, so rich in fine materials, presents an extraordin- 
ary variety of corbels, and these affect forms that belons to 
that province. Yithout mentioning corbels freouently employed 
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in cornices (Art. Gorniche), those supportins lintels of door- 

ways have a very remarkable character of strensth. They are 
sometimes strengthened at the middle to oppose Sreater resis- 
tance to a pressure. We sive (14) one of those corbels of the 
end of the 12 th centary, that comes from the western doorway 
of the church of ,ontreale. later their mouldings are still 
“more accentédjvyas shown by Fis. 15.. (gorbel from one of the 
doorways of the side aisle of the choir of the cathedral of 
Auxerre, 13 th century). 

In the 12 th century the arches of vaults are often support- 
ed by corbels. Durins that period of transition, it occurred 
that the constructors, according to the Romanesque system only 

built engaged columns to bear the archivolts of the transver- 
ge arches, and desirins to turn the diagonal arches to recei- 
ve the triangles of the vaults, when the piers were erected, 
they no longer found a proper bearins to receive the imposts 
of these diasonal arches; then above the capitals of the tran- 
sverse arches they set a corbel, that served as a ésthtans Dp 
point for the diagonal arches. Thus were seneteaceedss vaults 
of tne side aisles of the nave of church Notre Dame of Chalms, 
(16), and those of the side aisles of the cathedral of Sens. 
In the charch of Montreal just cited, to not embarras the sa- 
nctuary by ensasged piers restins on the floor, the architect 
has not only supported the diagonal arches, but also the tra- 
asverse arch supporting the two vaults coverins the rectansal - 
ar apse, on strong corbels deeply ensaSed in the construction. 
(17). In this figure is seen at A the wooden tiebeam set to 
resist the thrust of the arches durins erection, and cut off, 
flush with the impost when that construction was sufficiently 
loaded. 

In the 13 th century, when vaults are not supported from the 
pavement, they no lonser rest on corbels but on consoles.(Art. 
Cul-de-Lampe). The stone corbel almost exclusively belongs to 
the Romanesaue epoch, the 12 th and beSinnins of the 13 the 
centuries. As for the wooden corbels, i.e., the projections 
formed by the beams or joists from the face of the wall, it 
is found in all wooden structures until the epoch of the Ren- 
aissance. (Arts. Yharpente, Maison, Pan-de-Rois, Solive). 


CORBRILLE- Bell of capital. 
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 -CORBRILLBs Bell of Capital. Basket. 

4 Generatins form of the capital around which are grouped om- 
aments, foliage or fisures that decorate it. At bottom the b 
bell rests on astrabal and it is surmounted by the abacus. 
(Art. Ghapiteau). 


CORDONe Band. Pillet. 

Moulding composed of a single member extendins horizontally 
on a vertical wall. It does not have the importance of the b 
belt, which always indicates a level of the structure, for ex- 
ample, a floor or a story. The band is an intermediate member, 
whose place is only indicated by taste, so as to remove the 
nudity of too high vertical parts. Sands are only found in - 
-manesque architectures, for in Gothic architecture all horizm- 
tal courses forming @ projection always have a real significa- 
tion, and indicate a floor or level. 


CORNTCH. Sornice. 

The crownins member of a structure of stone or wood and in- 
tended to receive tne base of the roof. The cornice is one of 
the architectural members of the middle ages, that best indic- 
ates how mucr the principles of that architecture differ from 
those adopted by the Renaissance. 

In Roman architecture the cornice belongs to the entablatu- 
re, which itself belongs to the order, so that if the Romans 
superposed several orders in the heisht of a monument, they 
had as many entabdlatures as orders. Thus the edifice consisted 
of several superposed orders, as merely a scaffoldins of edi- 
fices placed on each other. Further, if the Roman placed an 
order in the interior of a hall, he left it its entablature, 
1.¢., its crowning member intended to receive the roof. That 
may produce a grand effect, but cannot satisfy the reason. k- 
Sides, in the Roman orders, which are derived from the Greek 
orders, the entablature by the form of its mouldings, its pr- 
Jection and the appendases accompanying it, clearly indicates 
the presence of a Sutter, i-e., the base of anroof and the 1 
longitudinal channel receiving the rainwater runnins down the 
Surface of this roof. What is the good of a Sutter at mid-ne- 
isnt of a wall, particularly ou the interior of 3 ceiled or 
vaulted hall? They why the cornice? We have stated elsewhere 
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“how the Romanswas little disposed to reason on the enclosure 
of the decoration of his edifices.! We do not make this a re- 
‘proach to them, but only state the fact; that since the Roman- 
esque epoch the architects, however rude they were, applied 
principles very much opposed to those of the Romans, using 
various architectural members in their real function, dependa- 
“pt on the construction. From whence did they take those prin- 
¢@iples? Was this in their own feelings, by their sole faculty 
of reasonins? Was this in Byzantine traditions? That is what 
we shall notkseek to decide. It suffices us for the fact to 
be recognized, and that is toward what will tend the examples 
that we shall sive, so that no doubts in that respect can re- 
main in the minds of our readers. First in examining the old- 
est edofices of the Romanesque epoch, we see that the archit- 
ects have a pronounced tendency to erect them with a sinsle 
order from base to top; scarcely do they mark the stories by 
a slisht offset or band. This tendency is so marked, that th- 
ey sometimes elonsate indefinitely ensased columns, without 
takink into account the proportions of the Roman orders, and 
always make them sapport the upper cornice,(the true cornice), 
however hish this may be above the Sround. Omittins the arch- 
itrave and frieze of the Roman entablature, the column directy 
“bears the cornice, the useful and projectins member, intended 
to protect the walls against rainwater. That deransges the arr- 
-ansement and proportions of the Roman orders: but as compens- 
ation it satisfies the reason. The Romans open arches; between 
the columns of an engased order, i.cs., they vlace a first plat- 
‘band (architrave), and a second platband (frieze), and the c 
cornice above an arch, that we do not prevent anyone from fin- 
ding very beautiful, but which is absolutely contrary to goa 
‘Sense. Romanesque architects, perhaps in imitation of Byzant-”* 
ine architects, adopted arches for all openings or for reliev- 
ing the walls; they freauently set on the exterior engaged Cc 
columns, but no lonser committed the fault of surmountins them 
by a complete entablature, only necessary when the columns are 
detached. The engaged column plays the part of a buttress (t 
‘\this is its true part), and its capital supports the project- 
Bing slab of the crown of the edifice, otherwise termed the c 


cornice. 
Note 1.9.31%. See Discourses on Architecture. (Bntretions). 
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Here (1) is an example amons a thousand of this so natural 
‘a principle of construction. + fhe cornice is here no longer a 
simple slab receivins the tiles ofdthe coverins: between the 
engaged columns this slab rests on corbels. The water falls 
directly on the Sround without a gutter, and to find at the 
top of the wall sufficient thickness to receive the base of t 
the roof, yet without siving to the wall a thickness useless 
at the base, discharging arches borne on pilasters or engaged 
piers A B and on corbels increase the thickness of this wall 
below the cornice. ach piece of the slab has its joint over 
each corbel, wnich is indicated by reason. If the Roman corn- 
ice is decorated by modillions (that represent corbels, ends 
of beams) as in the Corinthian and Ooposite orders, these are 
cut in the block of marbel or of stone composing the cornice. 
That is a considerable work of removing stone: there is a com- 
plete want of accord between the apparent form afidtthe const- 
puction. On the contrary in Romanesque cornices the ornamental 
appearance is only the actual result of that construction. B- 
eh corbel is a block of stone deeply sunk into the masonry, b 
between the corbels is no more than a square stone slab, set 
just as are the metopes of the Greek Doric order. Theneffom 
one corbel todanothervrestssa block of the slab. At certain 
distances the sreat ensased columns strengthen the construct- 
ion by arrestins all effects of overhans or derangement, that 
Might finally be produced in a too Sreat lensth of those slabs 
set only on the corbels. Such a cornice is easily repaired, s 
Since it is composed of members independent of each other, t 
that can be removed and replaced without the need of scaffolds. 

Note 1.9.320. From the apse of the chureh of Leognon, end 
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of AL th century. 
i The most beautiful examples of cornices composed of a simp- 
le Slab resting on the capitals of ensased columns and corbels 
is found in Auvergne in the 11 th century. The cornice of the 
4psidal chapels of the church of Notre Dame du Port at Clerm- 
ont is one of the richest; for not only the’ corbels afid capi- 
tals are finely wrousht, but the slab is ornamented by billets, 
and its middle surfaces between the corbels beins decorated 

by a sort of sunken rosette. The Spaces between the corbels a 
4re composed of black and white stones formins mosaics, and b 
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eneath the corbels extends a band of billets that clearly r 
separate the different members forming the cornice from the 
- gurface of the wall. We sive (2) the perspective appearance 
of this cornice, at A is the profile, and at Bis one of the 
‘rosettes, sunk in the bottom of the slab. 
This system of cornices is generally adopted in the provin- 
oes of the ,entre, in all Aquitaine and fansuedoc, during the 
‘first half of the 12 th centuries. In Burgundy the Romanesaue 
epoch furnishes ws with a Sreat variety of cornices. Further, 
“it must be stated, that cornices take the more importance and 
present projections the more pronounced, as they belons to p 
provinces rich in hard materials. In Ele-de-france, Normandy 
and Poitou, men rarely employed before the 12 th century any 
bat the soft limestones so easily auarried in the basins of 
the Seine, Oise, ure, Aisne and Loire. These materials did 
“not permit makins the slabs thin and projectins. The archite- 
ots mistrusted them, not without reason, and they had adopted 
the custom of erectins their buildings of small materials, i. 
8, all having about the same dimensions. From the ouarries we 
were brought supplies of stones ready sauared, 4 from 8 to 12 
‘ins. in height witn equal widtn and lengths of 18 to 24 ins. 
They arranged shat all the architectural members could accord 
with these dimensions. One understands then that they could 
“fot sive a strons projection to their cornices. The Romanesaue 
monuments sO common on the banks of the Oise present neither 
cornices nor projectins bands, and the entire effect produced 
by these architectural members 1s due to a very refined and 
judicious study if the relations between the plain and mould- 
ed parts of the structure. Burgundy on the contrary, supplied 
bard and thin stones, easily auarried in large pieces; thus in 
that province the cornices have energetic profiles and present 
ies in composition not found elsewhere in France. 
Kote AeHe S230 THIS method Va et followed im Poitou, Soin- 
“tonége, Angouworls, ond on the bonks of the Lower Loire, os well 
—b8 in the deportment of Arlene. 
On the side aisles of the nave of the abbey church of Vezel- 
ay (last years. of the 11 th century) is seen a cornice const- 
‘Tucted always accordins to the Romanesaue principle, i.e., @ 
composed of corbels supporting a projectins slab; but its char- 
Cter nowise recalls the cornices of the provinces of the Centre. 
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gs for style,it is very superior to them. We sive it here (3) 
“da all its details, seen in perspective and in section. Thee 
_corbel is frankly emphasized, and it has all the characteris- 
tics of the end of a wooden beam; but its mouldings return be- 
j ore the slab so as to form an enclosure around the double w- 
settes, that are between these corbels tike inclined metopes, 
as wooden panels held by means of tonsues. The construction is 
perfectly in accord with the visible form; the corbels are 1 
long stones penetratins the masonry, the slab is wide and be- 
tween the corbels are only souare slabs of stone 8 to 10 ins. 
thick. There is truly the edgé of the roof of carpentry rest- 
ing on @ masonry wall, and it is impossible not to find there 
the tradition of the wooden structure. But let us not fordet 
that when the nave of Vezalay was built, there was scarcely a 
eentury Since all sreat edifices were covered and ceiled with 
wood, and that vaults were an innovation. (Art. §onstruction). 
Besides, this cornice is a unique example: for in the same 
edifice the walls of the high nave are crowned in a different 
manner. In brief, an interval must separate the construction 
of the top of the nave from that of the side aisles, the arch- 
‘itects nad time to reject already the traditions of carvnentry 
to decorate the edses of the roofs, they invented a new corn- 
ice, very sinsular indeed, but that already emphasizes stone 
construction. It is so composed of eaual blocks of stone for- 
Mins a series of quadrant corbels ornamented by ears like cr- 
ockets (Fis. 4). At A the section of this cornice is made be- 
‘tween two corbels; at Bis its front; at © its horizontal pr- 
Ojection, and at D its perspective. There is the orisin of t 
the cornice frankly Burégundian, that only ceased to be used 
during the 13 th century, a cornice whose corbels are set wi- 
thout intervals between them, and whose most seneral form is 
“that Siven by Fis. 5.2 The drawins of this cornice in horizm- 
tal projection gives a series of semicircles cut out between 
the corbelse these are then hollowed in auadrant form. In sec- 
tion these corbels are drawn as a convex auadrant es in Fis. 
4, with cor without crockets, which are the oldest; or as a 
Concave quadrant with bewels like exampla 5, which are the mo 
“most modern. Romanesaue Bursundian cornices indicate advanced 
art of drawing, like all architectural members of that provi- 


a ce, and particularly a very refined observation of the effects 
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roduced by lights and shadows. Then the cornices, although 
ltogether simple, have the appearance of strensth and richonm- 
gs at the same time that satisfies the eyes, they crown the 
galls in a monumental fashion, producing a very piquant play 
of lights and shadows, that contrasts with the nudity of the 
“surfaces. Before the 13 th century, one mast So into the pro- 
yinces of the Gentre and of Burgundy to seek cornices of gra- 
nd character and well combined. On the contrary in the North 
durins the Romamesque period, the cornices are poor, project 
little (which is due to the auality of the materials, as we 
“have previously stated), and little varied in composition. § 
§till the cornice with corbels is found everywhere before the 
43 th century, it is an adopted system and exceptions are rare. 
“The Romanesque architects of the North even push the applica- 
‘pion of the cornice with corbels to its most absolute consea- 
ences. Thus the corbels being made to preven the tippins of 
the slabs (they nave no other reason for existence), and the 
pieces of stone formins those slabs not beins all of the sane 
lensths, and the corbels must naturally fall under the joints, 
it results that the corbels are spaced irregularly; their pl-- 
aces are determined by the lensbhh of each piece of slab. it 
even frequently occurs that the moulding ornamentins the low- 
er edge of the slab stops beside each corbel, and allows the 
vertical joint to be seen. That is further perfectly reasoned. 
The walls of the apsidal chapels of the church of Notre Dame- 
du-Pre at yans are still crowned by lornices of the 11 th cen- 
tury, that are cut according to these principles.(6). The wa- 
lis are built of small roush rubble, and the slab of the cor- 
Mice is composed of pieces, some lons and the others short. 
Phe corbels being set beneath the joints of thet slab, are s 
‘Spaced irregularly. In our Fis. it is seen that the mouldings 
of the slab exists only between the corbels and leaves the 
joint free. Here again are found the corbels with shavinss 
Tecallins those of Auvergne (Art. Corbeau), which causes the 
Supposition, that this species of ornamentation had a sreat 
Success during the 11 th and 12 th centuries. In the example 
given by us (Fis. 6), it still seems that the sculpturs have 
‘imitated that ornament without understandins its meanins, am 
have executed it in the most barbarous fashion; whice the sc- 
fools of the Centre after the 11 th century are remarkable for 
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tne refinement and burity of Rey sculpture. 
Kote 1. P-326- From the chapels of Notre Done of Dijon, of 
pesinning of 12 th century. 

On the banks of the Oise and Aine, from the 11 th “itregie 
¢here is seen to appear between the corbels and moulded slab 
of the Gentre and of Burgundy, a course cut in form of a lit- 

tle arch or of Sawteeth. There exists around the little octas - 
onal chapel at Laon, that passes for a chapel of Templars, a 
very singular cornice from the beginning of the 12 th century, 
‘eonceived after these ideas. At the angles (7) it rests on @- 
gaged columns ending in heads? at the sides are beveled corb- 
els receiving the intervals between the triangles formins the 
ornamentation. The joints of this sort of frieze are found o 
over the corbels, and a slab with a continuous mouldings croms 
‘the whole. On the corbels the spaces between the triangles a 
are sunk in little arches with inclined tympanums, as shown b 
by the section A made at the middle of a corbel. ¥ 

The tradition of construction in wood still apears here. T 
The corbels are cut as one would cut the end of a beam, then 
‘beneath the triangles one finds asain the Shavins produced b 
by the carpenter in cuttins a plank in form of sawteeth. Howe- 
ver these last vestises of wooden construction soon disappsar 
in that vorovince, so abounding in limestone materials suitab- 
le for construction, and the cornices with little simple or 
subdivided arches alone prevail until the end of the 12 the 
century; now these cornices no longer have anything that rec- 
alls construction in wood. 

Here (8) is one of those cornices so common in Beauvoisois: 
it comes from the little church of Prancastel (bedinnins of 
the 13 th century). In the same province about the besinnins 
of the 13 th century the architects reject the little arches, 

bat they still retain the corbels, and they commence to orna- 
Ment the slab of the cornice by sculpture, we find an example 
of this on the nave of the church of S. Jean-au-Bols near © 
Compeisne. (9). 

If the banks of the Sise, Aisne and Seine between Montereau 
and Mantes, retain corbels beneath the slabs of cornices until 
the beginnings of the 13 th century, i-e., untel the frank am- 
Heation of €he Gothic style, ahampasne and Burgundy abandoned 

mtn still more difficulty that Romanesque tradition. Thus at 
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the top of the cathedral of fangres, 12 th century, we see a 
eornice in which the corbels assume a sreater importance (10). 
The slab is alternately supported by moulded eorbelis and th- 
ose representins the heads of men or animals. At the top of t 
‘the porch of Vezelay, from about 1130, are already noted the- 
se aiternations of moulded corbels and of neads. At the end 
of the 12 th century, around the choir of Notre Dace of Chalo- 
ps-sur-Narne, the cornice asain presents corbels with heads, 
others ornamented by rosettes, and yet others somply moulded. 
‘The slab already assumes more importance, and it is covered by 
@ rich decoration of leaves. (11). 

In Ansgoumois, Poitou and Saintonse, the cornice with corbels 
in the style of that of Auversne, is reproduced until about 
the end of the 12 th century. (Art. Chapelle, Fis. 33, which 
represents a part of the apse of the church of S. Euthrope of 
Saintes. 

In Normandy the Romanesque cornice*is very simple and only 
presents a small projectian from the face of the wall. Preoue- 
nantly it is composed only of a simple slab 4 to 6 ins. thick. 
Yet these corbels with or without arcnes are freouently found. 
These corbels sometimes rest on a decorated fillet, as eround 
the apse of the abbey aux Bames of naen. (123 12 th century). 

From all the precedins examples, one can conclude thas: tmt 
duriné the Romanesque period and in the different provinces 
¢COmposins the Prance of today, with very few exceptions, the 
cornice consists of a row of corbels supportins a projectins 
Slab. We shall see how the lay architects of the end of the 
12 th century adopted an entirely new system of cornices, yet 
borrowins from the Romanesque cornice somethins of its appear- 
ance, vizr- the alternation of lishts and shadows produced by 
“the projections of corbels more or les&S distant. First let us 
State that at the moment of transition, the architects nesle- 
ted Romanesque traditions, and even sousht to free themselves 
from these entirely. Thus around the cathedral of Noyon, whose 
“construction dates back to about 1150, the cornices are no lona- 
Ser simple mouldings. The church of S. Martin of Laon, built 
at nearly the same epoch, shows us at the top of the choir a 
Cornice only composed of two superposed tablets.(13). On the 
‘Rave of the same church is found as the entire cornice a slab 
‘ornamented by rosettes.(14). At the cathedral of Senlis alrea- 
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already appeared about 1150 cornices with crockets: now these 
erockets are nothings but plant stems terminated by a sort of 
pud or bunch of leaves not yet expanded (Art. Crochet), and 
they fulfil the function of corbels very close together’ only 
they no longer support the slab, that has become thicker anf 
is independent. 

If the architecture inadguratéed by the lay school at the eod 
of the 12 th century essestially differs from Romanesoue arch- 
itecture, in the principle of construction, it perhaps varies 
‘still more by the infinite details, that enter into the comp- 
osition of an edifice. Without analyzing them, Romanesaue arth- 
itecture followed the very confused traditions of Roman anti- 
Quity, Byzantine influences and local customs. For example, a 
cornice for Romanesque architecture is a projecting slab inten- 
ded to remove from the walls the ends of the covering tiles, 
$0 that the rainwater may not wash the surfaces. The slab is 
Simple or decorated; it is not always only one low course of 
stone, whose profile is siven by caprice, but fulfile no usef- 
aul purpose. If no tiles covered this profile the rainwater c 
ean run down the suffaces, for its section was not made as to 
drip, Like tne facia of the Greek cornice. The architects of 
the epoch of transition left aside the Romanesoue cornice wi- 
th corbels; they also had no leisure to occuvy themselves with 
those details; they thousnt of only one thins at first, which 
was to break with former traditions. But when they had solved 
the most difficult problems imposed by their new methods of 
construction (Art. Construction), they thought of applying to 
the details of architecture the rational princivles that dir- 
ected them. They desired no longer those roofs pouring the w 
Water directly on the sround as on lower structures, they th- 
—ausht with reason, that a cornice must support a sutter, so as 
to direct the water in certain channels arranged to receive it; 
that it was useful to make access to the coverings easy, to 
allow roofers to repair them at all times. Yence these Roman- 
esque cornices projecting so little and so weak could not suf- 
fice for them, no more than the thin slabs placed on their w 
Walls, when they rejected cornices with corbels. Then they ap- 
Plied themselves to seek a form suitable for the purpose, tht 
borrowed nothings from the traditions of the vast. That form 
“ras found and auickly adopted ; for thus one scarcely perceives 
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| transition, and indeed without its beins possible to contest 
it, this new form abruptly appeared in Ile-de-France and Cham- 
pagne, i.@., in the midst of thet sreat school of lay archit- 
tects, which at the end of the 12 th century established on 
new principles an architecture, whose forms were in accord w 
with those principles, and consequently new. 
One of the oldest existins Cothic cornices is that crownins 
the apsidal chapels of the cathedral of Rheims. It is compos- 
ed of a course enriched by leaf crockets, and a second course 
whose Section is a drip moulding. (15). But here still the 1 
lower course has a sreat importance compared with the upver 
course, the drip couldins recalls still the slab of the Roman- 
esque cornice, and on its wash A at certain distances are left 
small horizontal surfaces, that Villard de Honnecourt terms 
-plocks, that first allow the workmen to walk alons the projec- 
tion of these drip mouldings, and thus serve to divide the wa- 
water falling from the roof or running down the surfaces, and 
to divert it from the joints, for it must be noted that these 
cornices do not bear Sutters aud sarsoyles, but still allow 
Bainwater to run off between these stone blocks. Indeed accor- 
ding to the project of Robert of Coucy, these chapels were to 
be surmounted by pyramidal roofs resting directly on the edge 


of the cornice. 
Note 1.p. 238A. See AVouwm de VYiriarda de Yonnecourt, annotated 


(by He BH. Parcel. 1858-6 

Soon finding these drip couldinss insufficient, the archite- 
ets of the 13 th century save them a Sreater projection; 2 
Sreat heisht of the course. The upper cornice of the choir of 
‘the cathedral of Baris (16), rebuilt at the besinnins of the 
13 th century already shows us deep and stronsly projecting 
mouldings A receiving a sutter leadins the water to the sars- 
oyles soaced at certain distances. A little after tne settins 
of these cornices A, the architects of the cathedral added a 
second course B to the former drip mouldins to give it a more 
vigorous appearance, and to avoid the thin place ©, that misht 
Cause the fear of rupture. Already these drip mouldings A had 
been intended to support a balustrade, that wes replaced when 
the second course 6 was set. It will be observed that eachec 
erocket ornamenting the first course D is carved in one block 
of stone, as if it fulfilled the function of a corbel. The co 
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“cornices of the cathedral of Paris may be resarded as the most 
peautiful among those of the beginnins of the 13 th century: 
those of the facade present the unigue peculiarity, that the- 
ir drips are made in two courses, so as to sive them a Sreat- 
er projection. Thus the cornice that crowns the sallery which 
surrounds the towers and connects them is composed of three 
courses; one course of crockets anf leaves and two courses of 
¢he drip mouldings (17); the upper course is pierced with hol- 
es at certain distances beneath the balustrade, to allow the 
water to run off and fall on the terraces.(Art. Cheneau, Fis. 
2). The drip mouldings here fulfils the purpose of a strossly 
projectins sutter, intended to remove the water from the sur- 


faces. 
Note Lop. 385e AT the cothedrol of Ghaortres are seen two Arip 


Moulaingegs superposed at the top of the chopels of the choir, 
At Vs evident that the architects of the besinning of the 13 
AH contury perceived by their experience, thot Unesettiné o 1% 
thin slab on the first course of the cornice, our projecting 
far wore thon the Romonesaque slabs, ruptures were produced. 
They first doubled these slabs, and then come to make them % 
‘AMLckKeY. 

Generally the drip mouldings are made in heisht of a sinsle 
course; but the details of the western facade of the cathedr- 
al of Paris are of dimensions above the ordinary, and it seems 
that the architect to whom is due the upver part of that fac- 
ade, ieee, the two towers with their open Sallery (about 1225), 
desired to sive the architectural members a relatively very 
great importance. The upper cornice of the two towers, inten- 
ded to receive the bases of stone spires, whose construction 
was only besSun, is unique in the height of courses in the old 
Gotnic style. It is composed of two courses of crockets, cam 
having a height of 2.5 ft. between beds: one of the drip sur- 
mounted by two courses with wash, and the balustrade set when 
the continuation of the spires was dropped. Hach crocket is 
¢ut in an enormous block of stone, as shown by our Fis. 18; 
the courses of the drio and the wash above are cramped all a 
around by double cramps A takings the place of the fourfold a 
anchoring. One sees that the architect had taken precautions 
to be able to erect his spires without danger. 
_ $till the drip mouldings of cornices of the besinnius of the 
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13 th century probably appeared to have profiles too ansular 
and rigid for architects already very advanced at the middle 
of that century, for at that epoch about 1240, we often see 
tne drips on the last course of the cornice replaced by a less 
severe profile. A round with a projecting edse serves as a d 
drip and replaces the drip mouldings of the primitive Gothic 
“corona. The cornice that crowns the tower of the cathedral of 
‘Troyes is one of the most beautiful, that we know of that br- 
jlliant evoch of Gothic art (1240), and it is covered by a r- 
round corona, profiled as we have just stated. 
wis. 19 gives the froitiandfsecsioncofithat cornice. It will 
‘be noted that tne joints A ere skilfully arransed to combine 
wich the double row of crockets, and to not cut across the s 
sculpture, as so many of our architects fail to do today. He- 
re the ornament iS apparently continuous, but ranses perfect- 
ly the place for the vertical joint. About the same epoch, in 
the provinces into uhich the Gothic style and all its conseg- 
-gences penetrated with difficulty, as for example in Normandy, 
we see the Romanesaue traditions persist beside the new form. 
The cornice of the nave of the cathedral of Rouen, in that r 
respect, is very singular to observe. One finds there the lit- 
tle Romanesque arcade combined with the crockets of the 13 th 
“century surmounted by the rounded corona (20). It presents to 
“us very judicious jointing, like all architectural members of 
that epoch. 
The cornices offer few varieties durins the course of the 
13 th century: almost always they are composed of two courses; 
one in the form of a hollow decorated by crockets or leaves, 
the second bearing a projecting drip mouldings. But the corona 
With a wash only exists if the cornice forms a sutter, for if 
(as freauently sccurs in civil and military architecture) the 
poof Sutter rests directly on the edse of the cornice, that i 
is terminated by a vertical fillet andenotsby a wash. Thus t 
the slates or tiles form a drip before that fillet, and the 
“Upper course of the cornice is itself profiled as a drip, to 
avoid all chance of injury on the surfaces, in case the roof 
gutter fails. 
We give (21) one of those cornices so common during the 13 
th and 14 th centuries in civil architecture, a cornice whose 
upper course at need serves as a drip, and whose lower course 


SSO SG ee Bt I pi Win es ok 
SE os Pec Se ae} hic pA SE Ny eens 18 i 
: Se Uae ee ae : : 


| - TSE ee eS 
qainans cot asiitere svsa <a 
eibbis ont fs beonevbs ysev-yissrle % | 
99a sedto sw ,OkSf toods doogs send! wn alls 
geet s yd. beoslasa soinses edd Yo eet! sua lie 
b 8 ag esviee othe barzootoig 6 dtiw Bagot, 
oLdtoD evidisiaqesds To ecnibivom oinh edd ee 
to isabedéso ed¢ to sewod odd envoto dads sokn 
-1d dsdd to wom) ow dead ivtivesed teom edo te 
-o s yd betsvoo eb di bas ,(ODSf) ta8 obdsoo9 
-batede dash aved ow ea: defitot 
Ifiw aI .sotnieo dadéchocnoisese bnaighorw ead) 
SHLdHOO ot betnsate qiivtitits e168 A egniot. sad 
2 edt exotics duo don od Ens ,edadoo1o to wots 
~3t .ysbod ob of Iret atostidors iO to Yasm ¢ 
-Jogiaeq esooat dod ,evornitnon yltnaersqqa ek? 
m ,googs emsa ent gueddé .iniot Isolsrev’ edt 
-pgenes ets ifs Ene efyte oltdarod: eng doido ods 
.vbnsmi0% oi elgomexe aot ee ,vtlootitib doin’ he 
-mI0) wen edd sbiesd gaieieq enoigtbew supsens 
1 tect at .newof to Jerbentso sad Yovevsn edd? 
~dil edd siedt eboit ero .evisado of asivente vt 
it €f edt to etsdeote eas atin bonidsoo ehsots® 
ot ednenesag. ¢T .(O8) enero bebnwoy edd vd besa 
tc ersdesa Tpenenpana {Is sehaikinbdassvie = 


edd lo ea1noo edt antaush sotsieitev:wst: cette | 
rese1900 owt te heeogmeo ets yeds events: deomiay 
.29vsel 10 @tedoor yd betetcesb wolled # toe are? 
snomoo eds go@ -batbloom giab eaidesior 6 ae: 
ti s0% \T3tdne eB emr0et eotsice sdd 24 ptakenial 
etit (etsdosdidots yistilin Bas Livio ab-e1seoeiy 

igsad ,soinweso ond to sthe edd Ho visossib) ede 
+ end? .deenw es on picanee meanness 2% id 


od hensaiie & 28 heLerode tigedi- at jeniied: ede’ 

‘toor eid seso me perereren edd no yuutad’ to. “ 

3 » AO Geb lad 2 ate oie 

Sf ent nigh Mommoe oe nidteitens eecdt to eno: (i) 
seodw solnies 8. (sindoetidors’ Livis: Oi eer 
seinoo tewol esotw- bas yottb’ asain eos 


& I 243 
ds without sculpture and forms a sreat projecting round. There 
still exist on the palace of justice of Paris several cornic- 
es of that sort,othat have a strons effect, though simple. 
\ Now here is a pretty cornice composed of a single course f 
formins a drip; it is placed at the ton of the tower called of 
Jastice at qarcassonne (21 bis); end of 13 th century). The 
mouldins ts stopoed at each joint strensthened by a vrojecti- 
on formins a corbel. That is well reasoned, particularly when 
all the stones must be cut on the yard before settings, for t 
then it is certain that the joints will show no offsets, and 
that the mouldings will not be cut crooked. The profiles of 
these cornices without wash are always cut so that the lower 
edse of the fillet forms a drip to drop water beyond the sur- 
faces, if the first row of tiles does not perform that funct- 
ion. (22). 

The 14 th century senerally retained cornices in two cours- 
es, and the only difference found between these cornices and 
those of the 13 th century is, that the sections of the drips 
are leaner, and the ornaments, leaves or crockets, are more 
slender and dryer in execution. Yet it i$ necessary to belie- 
ve, that the architects of that epoch may not have sometimes 
sousht new combinations. Thus we see around the choir of the 
Church S. Nazaire of Garcassonne (about 1325) a cornice, whose 
¢eomposition is as orisinal as its execution is beautiful. Tmt 
cornice returns to Romanesque traditions, i.e., it is compos- 
ed of a row of corbels supporting a course forming a corona, 
but decorated by broad leaveu between these corbels;: it recai - 
ves a Sutter and a balustrade. Here (23) is the perspective 
detail of thet cornice. At A is drawn its section between the 
Corbels. Placed at a sreat height, this cornice produces much 
effect, because of the play of shadows’and lishts on these or 
projections so feankly accented. 

Here, contrary to the customs of the artists of the 14 th 
century, the details of the sculpture are at the details of 
the monument; they do not dwarf the massas, but on the cont- 
Pary emphasize them by rich and broad execution. 

Durins the course of the 14 th century, we see the crockets 
eradually replaced in the lower course of cornices by bands 
of deeply cut leaves, but whose irresularity and lean execut- 
lon no longer sives projecting points ejually spaced, those 
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those heads of crockets that at a distance have such a monumen- 
tal effect, and still recall the corbels of the Romanesaue e 
epoch. We present (24) one of these cornices of the end of the 
14 th century coming from the top of the orth tower of thec 
cathedral of Amiens. The cornices of the 14 th century, inde- 
pendently of the measer profiles and the dryness of the sculp- 
ture, generally have small projections, which then become ne- 
essary when all horizontal members were sacrificed to the ver- 
tical lines; bat about the middie of the 15 th century, on t 
‘the contrary the crownins cornices have an increased project- 
ion, often being composed of a considerable number of courses 
corbelled out, decorated by bands of leaves, so as to present 
easy passage at the base of the roofs. The leaves extend bef- 
ore deep hollows, separated from each other by fine mouldinss, 
and the coronas recall the exaggerated form of the round drip 
moulding of the end of the 13 th century, i.ee., the upper wash 
‘is concave, the round is flattende and terminates in a strons- 
ly projecting drip, the lower hollow being deeply sunk.(25). 
At the besinnins of the Renaissance is already perceived, 
particularly in civil architecture, a return to the forms of. 
the Roman cornice: the Gothic drip mouldins is omitted. Still 
it was only till about the middle of the 16 th century, that 
the Roman entablature reappeared in edifices. The beautifulec 
cornice of the square tower of the chateau of Blois, built u 
under Louis XII, still retains its Gothic members, with some 
fetails borrowed from the antique architecture. Above the row 
‘of recurved ovals is placed an arcade supported by corbels, t 
that recalls the crowning machicolations of the strong castles 
of the 14 th century. On the arcade is found the course with 

2 hollow deGorated by leaves arranged like the crockets of the 
13 th and 14 th centuries, then the drip of the 15 th centuhy 
is scarcely changed. 

Note 1.0-343- See examples @@ Aecorartion by L.- Saucherel. 
The city hall of Orleans, built in 1442 by master Viart and 
in spite of the date, which presents all the characteristics 
‘of that epoch of Louis XII, is crowned by a cornice of that 
‘kind, and that of the souare hip roof of the chateau of Blois.- 
At the chateau of Chambord are still found the last traces of 
the cornice of the castle of the middle ages, with its arches 
in little niches representins machicolations 


bas 

-oeuuaon s fone evad gonsdaib « areer 
© supesdanet edd to alfsdico sad pene 
sit to bos ait to eeoiaxcs eesds to eso» osha 
osct to 196d dégek odd to god edd, mort kad 
~sbni ,yreInse as Sf edd To eeotas0o, veel 
-olyoe sit to agenytb eds bie aslitoxg tems: 
~wn smosed nedd doidw ,encitostorg ileme, ovat 
-~wv sid oF beoitiiosa sien eisduen Issnosiaoe 
+ oo ,vanteoo. ad el eft to silbbin edd tuodend 
-fostoiq bsesetomi ne svad eeotsi0o Batawore | 
eoein0> to 1edmun eldsiaebhizaco s toe besoqmos:! 
imsesig cc B88 OF «eeveel to abasd vd begaaooeb 4 
-ted baedxe eevsel efT,.etco01 odd to enad edd @ 
~@nibluom enti yd teis6 dose mort bedsrsqse: (eNO 
ainh bavot edt to mrot heterexsexe edd [soot ag 
deew tecen odd .oSek ,YIwtaeo dz Fl edt toe bagy. 
~an900c8 8 of eetanimas? bas shasdisl} ef) bases 
(cS) aus vieeeb gnisd wollod sewol.edd».qhabee 

 bevisorse yesetle ai soasaetanessh eds Yo ante 

to amie? sa¢ of gtudex ¢ ,stndsetidow Liviors 
~(LLide .kettino at Satbloom gt1b ofddod odd. teoae 
dsdd ,yaudaso a? Of ot Yo olbbinm edt tuoda LE 
a {utiéused ead? .esortibs ai bsissaqset: Side 
gy tiivd «81058 yY0 yeesedo oat Yo 18¥Od 9 T8mp 
emoe diiw ,atedsem otddo? ead anitster [Lites | 
wol odd eveds setpdoetdinois sapiins edd mortebe 
¢ ,elsdr0oo vd hetrogqges sheors os beoslq ef aie 
aeltaso Rnowe edt to enoidslooidosm 2ninnoi edd Of, 
agin sevuoo odd Rovol ei shaots sit nO »«¥omeae 
ets to ateXoote edd dil beansiie eovsel yd bedi 
“yaistaoo. ad he ons to qiab sit nead ee 

| ~ bey 
eJO7T9I9V08 el yd nods ovooss $6 nebenniies oats 
hos daaiV seveem yd SOE ak éLiod .ansels0 tor! 
eoideliejosasdo edd Ils adaeseiq foldw ,odab-« 
isdé to soinieo 8 yd beaworo ei .TIX ekwod to, 
' etold 10 nsededo-end 0 100% cid eraupa eddtectad | 
to asoeit desl add bovot [Lite ets brodmedd to ssededo eng. 

onois adi dtin .2eb8 olbbim edd Yo efteeo edt oe eoka70 

“aootsislooidosm Sarsasesuqe 1 eenaigvel 


245 
4 Note 1.p-34h4e See Arch. cioa et dom. by MM. Verdier ond Gottois. 
We shall terminate this Article by sivins some cornices of 
wood taken from civil structures. That first (26) is commonly 
found arranged at the base of the roofs of the houses of Troy- 
es built of half timber work. This is one principle for a cor- 
nice adopted during the 14 th and 15 th centuries. Blocks form 
the corbels on the exterior above the plate, and carry ansmall 
plancher of boards under the furrins. The other cornice (27) 
dates from the besinnins of the 15 th century, and belonss to 
a modern house sitaated on Rue de la Savonnerie at Rouen. On 
a moulded plate A are set the little posts B that recezve the 
joists C of the upper floor, the ends of these joists are re- 
lieved by the corbels D. Between these corbels are set little 
arches cut in a board, which forms a series of machicalations. 
On the ends of the joists rests the plate # of the cornice: 
the spaces G between the corbels are filled with plankins. 


CORPORATION. Guild. Trade Union of Masters. 

An association or oath-bound suild (according to the ancient 
signification of the word “conjuratio”) of artizans, united 
by particular asreements consistins of rights and receprocal 
duties. There existed assciations of trades under the Roman 
empire; they even claimed to have been established after Nu- 
ma, and they were designated by the name of college or body 
of artizans. In the middle ages the mechanics, merchants and 
workmen of the cities retained the Roman traditiolis in the ¢ 
great southern cities, and the suilds did not cease to exist, 
while in the cities of the North they were scarcely seen to 
establish themselves till the moment of the enfranchisement 
(of the communes, i.e., about the 12 th century. The kings to- 
ok them under their protection, as one of the means for weak- 
ening the feudal power. Under S. Louis they were resulated at 

| Paris by #tienne Boileau.! Tovbecome a member of a duild at 
that epoch, it was necessary to pass an apprenticeship that 
lasted more or less time, at the end of which one bécame a 
Master. The masters exercised a sort of control over each oth- 
er, conseduently maintainins the price of work and the good 
Quality of the products. Free competition did not occur then, 
and the merchants or artizans of the cities could only resist 
the tyranny of the lords by closely combinins under the patr- 
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_ patronage of the sovereign. Thus they formed a powerful body 
which it was necessary to consider, and that by its orsganiza- 
tion itself assured to the sovereign certain resources resul- 
arly received. jembership was frequently obtained by money, 
_gnich formed a resource for the treasury! or indeed also the 
king for a capital sum once paid, authorized the suild, which 
"thas acquired the right of collectins certain dues on the im- 
port of merchandize, tolls on rivers and bridges, at the ent- 
pance of ports, etc. 
 - Note 1.9.34. See Regslements sur Les arts e% metiers de Po- 
pis rediges ov XIII sitcle. Liwore des wertters, oy Btienne Boil- 
—@ou.e (Loli. Ge. Goo. ined. sur V*hist. de France). 
_ To not wander from our subject, the body of the trades con- 
hected with buildings consisted in the 13 th century of carp- 
enters, masons, stonecutters, plasterers and ouvarrymen, stat- 
uaries, painters and sculpturs, bridge-builders. As for the 
masters of works, which we term architects today, they do not 
appear to have ever formed a suild; we cannot have even a very 
vague idea of tneir powers before the 15 th century. We see t 
| “that they were called to the cities to build edifices, and t 
—bnat to them were paid the commission fixed durins the durat- 
ion of the work (Art. Architecte): but didythey have charge 
of the contracts made with the different chiefs of the work- 
pen? Did they prepare specifications and estimates? Or resu- 
late the accounts? All that seems doubtful. rom the end of 
the 13 th century, cities, abbots or chapters are seen to make 
Teontracts with the masters of the various trades without the 
“intervention of the architect. He appears to retain an indepen- 
dent position and to incur no responsibility: in brief, he is 
an artist, who causes the execution of his works by workmen 
avinsg no relation to him other than those of furnishers or 
Yobbers to a general superintendent. The system of fixed pric- 
8s was not generally employed, the workmen in each trade wor- 
ied by the piece, the architect distributed the pieces, and 
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probably atenécker kept account of the work of each one. On 
the great inscription cut at the base of the south portal of 
the cathedral of Paris, the architect Jean of Caelles is des- 
Snated by the title of stonecutter. Robert of Luzarches and 
his successors, Thomas afid®Résnault of Cormont, take the tit- 
e of masters in the inscription of the labyrinth of the cath- 
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athedral of Amicas. It is certain that a mason or stonecutter 
gould not conceive and cause to be executed the different pa- 
rts of an edifice, im the erection of which the carpenter, s 
smith, sculptur, joiner and glass painter must participate. 
“And in Cothic architecture the various members of the constr- 
mee eton and decoration are too intimately connected, that one 
oan admit for an instant, that each trade can act independent- 
oly without a Supreme chief. One of the most remarkable ouali- 
ties of that architecture is, that all is foreseen, all comes 
‘to set itself in the necessary and prepared place. Thus ashead 
is necessary to foresee and to sive orders at the proper time. 
However that may be, if the suilds connected with buildings la- 
_ bored mach during the middle ages, if they left remarkable + 
 $races of their skill, from the political point of view they 
aid not take the importance of many other associations. One 
rarely sees them take part in the troubles of the communes, 
‘demand an extension of privileges, impose coaditions, or form 
those powerful coalitions, that so lons disquited royalty. 


~ 
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_. COUPR DF PTHRRES. Stonecutting. 
See Arts. Appereil, construction, Trait. 


 COUPOLE. Dome. 
4. A hemispherical vault, one generated by two curves intersec- 
ting at the crown, or by a half ellipse placed on a circular 
or polgsonal plan, supoorted by four transverse arches or sil- 
‘id walls. The word dome was only employed after the invasion 
of Italian architecture in the 16 th and 17 th centuries; it 
is the Italian word “cupola” frenchified. The Romans from the 
time of the republic had built domes on circular walls, or t 
‘those formins a Ssreat number of sides. wut it was at Byzanti- 
:. that were erected by the emperors the first domes placed 
on pendentives. It is scarcely credible that the celebrated 
dome of S. Sophia was the first construction of that kind at- 
tempted. The attempt would have been very bold, since thet d 
“dome has a diameter sreater than all other vaults on pendent- 
ives that exist. Did the idea of constructing a dome on pend- 
-entives come naturally to the Byzantine architects after 4s 
Series of experiments, or was it sugsested to them by the st- 
udy of oriental monuments unknown today? That is what we shall 
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pot undertake to decide. it is certain (and to thiis we must 
restrict ourselves in this Article), that the Byzantine dome, 
for the architects of the first centuries of the middle ases, 
was a type that they sousht to imitate in the West. Under agh- 
arlemasne was erected that of Aix-la-ahapelle in imitation of 
the dome of S. Vitale of Ravenna; but in these two examples 
the pendentives do not appear, and the domes start from: the 
pase. At Venice at the end of the 10 th century were built on 
pendentives the domes of S. Mark, of that edifice was copied 
a little later at Perisgueux. (Art. Architecture Relisieuse, 
Pigs. 4, 5). Yet before thet time experiments with vaults on 
pendentives nad been tried in the West. There exists at the 
eastern voint of the island of S. Honorat on the shore of the 
Mediterranean a little church, whose construction appears to 
date back to the 7 th or 3 th centuries: it is the chapel of 
§. Ferreol, here is its plan (1) and the external elevation 
‘Oftthe entrance end (2). Et is difficult to imagine a more bar- 
barous structure. On examinins theoplan, one sees at A the h 
horizontal projectionsof a small dome with circular base; now 
the spaces B do not form a tunnel vault, as misht be thousnt, 
but waroed vendentives, so as to form a horizontal section f 
for the dome A. The constructor simply warped the courses of 
a tunnel vault to arrive at that vault, which has produced. a 
very Sinsular jointins. 

The internal view of the chapel (3) shows the arrangement of 
the courses of rabble that form the pendentives of the little 
almost conical dome surmounting them. ff we make a section on 
the line C D of the plan (4), we see indeed that the dome is 
“not a hemispherical or elliptical calotte, but a curved-coni- 
cal one. We do not believe that there exists in the West ad 
dome older than that of the church of S. Ferreol. And this ex- 
example, which probably was not the only one, will indicate 
that the architects of the first time of Romanesouc art were 
very much occupied with the idea of erectins domes on venden- 
tives; for certainly there were twenty simoler procedures for 
Vaulting the principal bay of this chapel, without the need of 
Tesortins to this means. There was evidently the idea of imi- 
tating those Byzantine structures, which then passed for mas- 
Merpieces of the art of architecture.! 

Note 1.0-850. NM. yerimee Took care to drav this Bittle won- 


geon sw eildd oF aad niasied af 2 cet 
snob snitmesy? ond sedd ,(slotsaA” eidd ot @ 
,2ea8 elbbin etd Yo veisodaeo vasit odd to ¢ 


% mottsdint mi elleqads-el-xia Yo Fadd Hetose 
eolamexs owt oaedd ni tud rennevet to eledky 
edt mort s1ede eemob sit bas ,28eqq8 ton Ob" 

no oiind sysw waedago dx Of edt To-bae sak’ Fs" 

beives aaw soktibs tedt to das .o° to asmo 

_ saueigilef ewdeedidowd .d14) ebepe isd" s! 

ao atfusv stiw etneniaeaxs omis seid saoted dey 
edd de sdeixe syed? .deeT ent at betas aged” 

eit to evoke edd no Seaonod .o to baslai eds 4 

of eussqes motvoutsence seoix jdotudo ofsdiF 

to {sqedo edd i tk *eetasdoeo dt 8 do deh Cae 
aoitevele Isnvedxe edd base (t) nelq edt er @ 
~1e) otom 8 emitsmi of Sfoortyib ei FP °2(S) Bas 

c odd A de eoce en0 selqoedd Sninimexre 903 t 

won ;sesd teluowlo doin emob [feme gs tonaottost 

hee ed ddbim as ,tivev Lennws s miot Fou 6B 

% mordoee I[sdnosited a met o¢ as Ce jeovrdns 

ic eseiveD edd beorsw ylorte royouIT AMOS ont A 

s beovborq esi doinw .dloav tedd te ovine ¢ 

gett 

Lo dagweonstig edd Q@woda (Ff) feasdo sid XO ws: 

oltsil sat Yo sevitnebaeg eit mrot vedd efddg 

ne poitese s edem sw Tt .medd aaidanomise smob’ 
ei enob end tans beobni ose ow’. (hb) nale odd 
~inoo-bevise @ 30d .ettolseo Isottatif{e Yo feet 
bs tee edd at eteixe s1edd tedd svetied Jor” 
~%9 eidd bea -foorret <2 to doindo edd To dedd 
ateoibat Ifiw (sao yoo edd Fon “sen videderg | 
stow d1s8 ‘supasasnoe to enid dtevit edd ‘to avoo# 
~ebasq no emo Sntdoets id sobi eff asiwW ‘bee 
707 esiubscotg aslomia vinews sidw sied? vinisdds 
to sen edd Joodéiw (Leaedo atdy to Yad" ieioc eel 
-imt to sebi edd yldnebrve een ered? sensem rena 
~ssn tot boaued sedd vin \gerstorite onidnes eons | 
: Ca | eundoetidows Yo t18 
~wom SUtIIE Bitt t01b OF 949 HOOF vsosbg a 


¥ A / vas \ Lae hee 
‘ ‘ eee) e aan , 
F hy = 7h i : : 


‘242 


monument, ond has had the courtery to furnish to us the preci- 
ove sketches, that he wode during his stay ot S. Honorat. 

The domes of the abbey church of S. Front at Perisueux can 
pe regarded however as the first, whose construction has ex- 
erted a considerable influence on western architecture. Those 
domes, five in number, equal im diameter and height, and with 
circular bases, are placed on pendentives;: but these pendent- 
ives are not jointed as proper; the beds ofithe courses are 
horizontal instiad of being normal to their generating curves- 
these are actual corbellings that are supported only by the 
adhesion of the mortar and by their spherical form. Thus itis 
evident that the architect of S. Front imitated the form of 
the foreign structure without takin$ in account its principle, 
and this fact alone tends to oppose the opinion expressed by 
our learned friend, VM. de Verneilh, viz:- that the actual ch- 
urch of S. Front was erected by an artist brousht from the s 
shores of the Adriatic. We have seen already in the preceding 
example, that the builder of the little church of S. Ferreol, 
desirins to build pendentives, has found no means to sive them 
nearly the voroper carvature, other than to incline the courses 
of rubble on the haunches of the transverse arches, i.e, to 
superpose courses of voussolirs, well or badly, by projecting 
them beyond each other, connectins them in the rudest manner 
at the point of junction. In construction and in everythins 
requiring both calculation and experience, it must never be 
assumed that the simplest means were first adopted? the con- 
trary occurred. The principle of construction of pendentives 
beings once known seems very n&tural’? but it must appear to t 
the eyes of rude artists as a real feat. It was never underst- 
ood by Romanesoue architects, and if we possess in France so- 
me domes on pendentives before the Gothic era, those have onlin 
an appearance, not a system of construction understood and p 
practised. Besides, the domes resting on the walls or on pen- 
dentives that exist in the Hast, and those of S. Mark of Ven- 
ice, are either built of brick, of small tufa rubble, or ofc 
Concrete composed of light stones and mortar, properly speak- 
ins, there is no jointins. These vaults are senerally a cast- 
ins on a form or 4 concretion of irredular materials made to 
adhere together by the mortar. Still today in the Fast, masons 
‘in closing a dome do not build a carpentry centering. they co 
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centering, they content themselves with a strip of wood fast- 
ened at the centre of the dome, which they move in all direc- 
tions, building the masonry accordins to the radius given by 
this strip like a small plaster dome. In the West in spite of 
Roman traditions, construction in cut stone has replaced the 
construction in concrete and brick. Tt was then necessary to 
joint the pendentives. Where could be found pendentives joint - 
ed in stone? The domes of S. Mark of Venice are of brick, and 
ander the mosaic the pendentives consist of discnarsins arches 
also in brick, turned over each other by means of centering, 
or which is more probable, to a rod, one end fixed at the cen- 
tre of the generating sphere of those pendentives as shown by 
tig. 5. We do not know if the pendentives of the dome of S$. © 
Sophia of Sonstantinople are thas constructed; it is probable, 
for that corresponds to Roman traditions. If that be so, pen- 
dentives jointed in stone, i.e., whose beds are normal to the 
generatins spherical curve are a very modern invention, that 
does not date earlier than the 16 th century, and the penden- 
tives of the first centuries of the middle ases are only cor- 
bellings or arches superposed in a spheroid. These technical 
observations have more importance than often believed, for t 
they aid in explainins the transformations and influences, of 
which one cannot render an exact account, if they are neslected. 

Note 2.H-.350- 1% must be stated, thot when M. da Verneith 
published wis book On Byzantine’ avrohitecture in France, yx. 
‘Poadrie, the architect charged with the restoration of S. Front, 
hod not cowmenced the work thot he Airected with so much dev- 
OLVON and Lnte\lidgence, and this foot of the singular consitr- 
Notion Of the pendentives had not been wontioned. 

It is very strange that the western Romans did not invent 
the dome on pendentives, or if they did inwent it, that no t 
trace of it remarns to as; for they had caused the penetrati- 
on of cylindrical tunnel vaults into spheres, and pendentives 
are nothings but curvilinear triansles of the sphere left bet- 
ween those penetrations. Yet the dome of S. Sophia, those of 
$. Mark of Venice and those of 8S. Front of Perisuecux, are not 
only spheroids penetrated by cylinders. There is first a pri- 
Mary spheroid om the four piers, that is penetrated; then ab- 
Ove these intersections is a second portion of a sphere with 
elevated centre. This clearty distinsuishes the Byzantine from 
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the Roman dome. To make our definition understood by a PFis.(6): 
Jet A be the horizontal projection of a dome placed on four 
piers and four transverse arches. The section on the axis C D 
of this dome will give in vertical projection the profile &, 
pat the section on the diagonal G H will sive the revolved sec- 
tion I. On this principle were traced the domes of S. Front 
of Perisueux. The four transverse arches beins composed of 
‘broken curves, the constructors were let to trace the spheroid 
penetrated by these arches by two lines drawn with the compas- 
ses, G K and H Ks?The horizontal section of this primary sphe- 
roid was made at L, and a projecting band was set at this lev- 
el to support the false centres intended for constructing the 
dome. This dome itself is not a hemisphere, but is obtained 

by means of two curves. Resularly, these pendentives should 

be jointed in section according to the diagonal, conformably 
to the trace M, i.e., to present rows of voussoirs with beds 
normal to the curve H K, with horizontal tails; the construc- 
tors of S. Front did not take that trouble, and were content- 
ed to set the courses of those pendentives by corbellins acc- 
ording to the trace WV. Due to the curvature of the pendentit- 
es, these corbelled courses of stone did not tip; but they m 
might crush the point of the triangle and detach themselves 

in one piece from the transverse arches, which occurredse As 
for the dome proper, it is composed of a sort of drum 9, con- 
‘sistins of horizontal courses and a calotte surmounted by slabs 
Bith a load at the apex. At S. Front the transverse arches are 
thin and their faces are vertical, the pendentives only comm-_ 
encing their curvature on the extrados of these arches. Buts 
gs00n the constructors thought and not without reason, that t 
these transverse arches supportins an enormous load, it was 
Recessary to sive their voussoirs long tails; but to not raise 
the pendentives excessively, or to¢sive them a strons inclin- 
ation, they caused the voussoirs of these transverse arches t 
to enter into the first spheroid. Then beins embarrassed to 
Sno# how to arrange the two transverse arches on the project- 
ing angle of the pier, they wished to separate both as soon 

as possible; for this Bburpose they lowered the centres of these 
transverse arches below the level of their imposts, and thus 
-inclined their curves from the imposts. In the church of Sou- 
illac, whose construction is later than that of S. Front, the 
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architects have already adopted these modifications. At P we 
give the plan of an angle pier of that church, with the hori- 
gontal projection of the transverse arches and one pendentive; 
at R is the vertical projection of this ansle, and at S a per- 
spective view. 

We no longer see domes with pendentives appear outside the 
western prowinces during the Romanesque epoch, and in those 
provinces themselves at the end of the 11 th century and the 
besinnins of the 12 th, trumpets or corbellings very often re- 
place them. The pendentives were evidently an importation not 
perfectly understood by the constructors, and whose jointins 
always caused a certain mistrust in architects, when they had 
to erect Sreat edifices. But on the banks of the Charente one 
finds a quantity of little churches with domes on pendentives, 
well conceived and well executed. It suffices to present here 
a single example (7), taken from the church of Montmireau, 12 
th century. Here the transverse arches form a part of the pen- 
dentives, and the faces of their voussoirs are skew to conform 
to the curvature of the lower spheroid, as we have previously 
indicated in regard to the domes of Souillac. The church of 
the city of Montbron, situated east of Ansouleme, and whichis 
far from the province where the dome on pendentives was sener- 
ally adopted, already shows us no longer a hemispherical cal- 
Otte over the crossins, but a dome with eight sides supported 
‘on four trumpets surmounted by projecting’ corbels.(8). This m- 
method was senerally followed during the i1 th and 12 th cen- 
turies in Limousin, Auvergne, and part of Lyonnais, and even 
‘in Nivernais. 

The dome that crowns the centre of tne crossing of the church 
of Notre-Dame-du-Port at Clermont (11 th century) is on neith- 
er a circular nor an octagonal plan, but it partakes of both 
forms. The constructor has experimented. He commenced by pas- 
Sins from the square to the octagon by a course A (9) set as 
a corbel: on that course he has placed a sort of trumpet, and 
then has turned a small arch B on corbels. All that does not 
form a regular polygon, but aa octagon with four large and fo 
four small sides. On that base he has erected well or badly 
an irresular octagonal dome with rounded ansles, as shown by 
the plan. This dome is perfectly abutted at the side next the 
‘nave by a tunnel vault, whose crown rises above the open arca- 
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arcade D, as indicated by the dotted line. But the tunnel va- 
alts and the trampets are much lower, and the constructor fe- 
ered the thrust of the dome toward the transepts. To avert th 
that thrust he found nothing better than to establish two half 
tannel vaalts C, that sprins from the arches E turned on the 
extension of the side walls of the side aisles, and beyond h e 
gas able to erect his transept 6. At first sight this constr- 
‘auction is singular, complicated, particularly in referring it 
to the epoch when built (11 th century); one asks where the 
Auversnats obtained the examples, which served them as models. 
We are little disposed to accept absolute systems, when this 
concerns the history of the arts, and we believe that at all 
epochs, those that occupied themselves in works of understan- 
ding were subject to very diverse influences, contradictin¢ e 
each other, and that what freouently appearsito us to satisfy 
the conditions of unrtytofostybeland conception, because of 
the distance separating us from those times, is merely a mix- 
ture of inconsruous elements. It is the same with works of ar 
art as with those animals in a menagerie, that one sees only 
at rare intervals and in small numbers; those of the same spe- 
¢ies all seem to resemple each other; bat if one collects them 
and lives in the midst of them, he soon comes to distinsuish 
‘individualities, to find a particular aspact in each one. If 
One brings a hundred nesroes from Sennaar, you cannot distin- 
suish them separately on the first day, but if you remain amg 
them, you will soon find that between two neSroes are as many 
differences as between two white men: you will find relations 
and resemblances of father and son. Well! The same phenomena 
are produced (if we may be allowed the comparison) when it c 
concerns monuments of art far removed from us by (he taste th 
that erected them, or the space of time separating us from them. 
het us analyze this church of Notre-Dame-du-Port, one of the 
‘Most interesting monuments of france; and we shall find very 
diverse orisins, although this little monument may nave for 
as today a character of apparent unity. The plan (Art. Archi- 
tecture Relisieuse, Fis. 9) is that of a Roman basilica with 
Side aislesbehind a sanctuary and four apsidal chapels: now 
in the 11 th century the architects scarcely had to suide t 
them only the Roman traditions of the arts of the Hast. Thec 
Church of S. Sophia of Gonstantinople was for tnese artists 


Fes 
-~ey jenuod odd tod ~ontl bettob edd yd. bestsol 
-sit qyoyou1sance sat bas ,19wol doum 91s. evegn 
ii dusve of .etqgeneas end biswod emob end. to vas 
a. ows detidsdes oF nena qyo37ed onindon gLOi Sa Tend 
sig oo boavad © esowe ond moral aise dead 9 ediney.. 
2d baoyed foe .zofete ebie edd to eilew ebte edd to. notenes: 
-idenoo aiid dadia geifi dA .2 dqeensid eid soeme of eldas 
di botavetes ot ylaslwosazsq .bedeoilomoo .% ei seid 
end osede etes ono y(ytudae0 Ad ff) tfisd 
wuisbor es mond bevies cotne ,sslomexs ead, bents 
arid cofiw ,amedeye otuloeds sqeoan og teeogetb 
[is ge Jsdd ovetied ew bas .2d18 sad to yIOds. 
-seveveban to axiow of eovicemeds beiquoco, seu, 9 
2 anidorkersnoo .eeoneuLiai sexevib yisv oF Joepa 
vigisee ot eu ctieaseqece viscsups2d sean pnts ee 
te seusoed .nmoitgsonos bag! eiqstc ig’ yaia@ io 2 
-~xim & Ylersm ei .Bemitd seond mort ax appli 
“s to siton adiw omee sid ait ZI -eiromeie en 
vino eee2 Sno isd Sirekenss 8 ni alamiog 
~992 emee edd to seodd :ersdmun Ifema oi bos als) 
neds edoelioo eno Ti tud ;1edso doses sidmogea ¢ 
hegozniderb ot eemoo nooe sd meds to tebim cs a 
i] sno dogs oi tosges teluoitisa. 8 bait og. Bold 
-niveib donaso voy ,.1ssane® mort esosk)en pana 
bene iene: coy. if ded .yeb derit edd. co ylete 
VOSh £8 e418 eso%%en ond aeented gand bari noce | 
enoitelss bork {Lin soy inom etidw..ond cones am 
snemoneng oman of? tile .noe bas s9dést to ee 
o ti neon (g0eissamoo oid bhewolis od yam ow t4) Beouboag.s 
ab stead ed yd ey moxt bevomar ast das to 2 weer een 
mets. mort en. anigsisqse emis Yo SORGE eng 10 .meds 
em to enc ,Jv09-uh-ems(-sasoK to doando stds: aneian BE 
yiev boit L[isde ew bos ,eons1%. to ednemunom andi eersdni at 
101 svad yam tnsmgnom sissil eiag iboodsia .enipia 
~igoiA .314) neta eal .ydine daeisqgs to 1ed081sdo 
iviv ecilread nemo s to dent ai (€ “BST. Pers) 
won seleqeds isbiecs ig0t bas yisnionse 8 | 
¢ abink o¢ ben yleoisoe etoadinois sad yissnes asf 
© fT teak odd To aedae sad to enoidibers cemeh ead xine 
aseitis eesat 10% eax slgonidnssenon to, sinaee «6 % 


254 

a type, an incomparable work, the supreme effort of human in- 
telligence. After the renaissance of the arts ander Sharlemas- 
ne, men On the good part of the Buropean continent believed 
that they could do better, than to approximate the Byzantine 
types, or at least to be inspired by them. Well! If we exami- 
me the sections of the church of S. Sophia, we see that the 
great central dome is abutted lensthwise by two half domes or 
quarter spheres, and that in the other direction, i.e., that 
oorrespondins to the transepts of our churches, that dome is 
abutted by a series of flyins buttresses that strengthen it, 
absolutely as the half tunnel vaults of the modest church of 
Notre-Dame-du-Port strensthen its little dome. Below the dome 
of S. Sophia and under that of Notre-Dame-du-Port of Clermont, 
we see the lateral walls pierced by arches. At S. Sophia that 
arcade is an archotéctural arrangement of sreat richness? at 
‘Notre-Dame-du-Port, these are three modest arches supported 
by two little columns. At bottom the principle is the same, a 
and it must be said in praise of the AuverSnat architect, tmt 
while inspired by the principle of construction ofan immense 
edifice, he knew how to adapt himself to the scale of his moi- 
est church, and to not reproduce at a small scale forms suit- 
able for a vast structure. The dome of the church of Notre- 
Dame-du-Port is not supported on pendentives, like that of S. 
Sophia, it is true: but we wave just seen that the western ar- 
@hitects, even in applying this system of construction, never 
andegsstood its mechanism. The Auvergnat school of the 11 th 
‘century had its methods, and was very advanced in the way of 
‘the arts, it had scrupulously retained some remains of Roman 
traditions: it did nothings without perfect knowledge of thes 
subject (and the good preservation of the édifices erected by 
it proves this), and probably not understandins the system of 
construction of pendentives, it preferred to employ the prac- 
tical means known to it, ofdwhichbittwas assured: which furth- 
er did not prevent its architects from takins from the Hast 
What their intellisence permitted them to seize as readily. To 
‘Summarize, we believe that one can see in the church of Notre- 
Dame-uu-Port the plan of a Roman basilica, on its crownins tr 
transepts being erected a structure, that presents all the ad- 
@ments constitutins the structure of S. Sophia. From which, 
One can conclude, that inethese Romanesaue churches of the 
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entre of France Byzantine influence is at least as marked as 
in the church of S. Front, which on the whole is an imitation 
ef S. Mark of Venice, that itself was a copy of a Byzantine 
edifice of which a trace is no longer found. We think that t 
the domes in the West have their orisin in oriental architec- 
ture, that of the West as well as that of the Gentre or that 
of the Rhine and of Germany, and that if one desires to find 
somewhere a local Romanesque architecture, it will be necessa- 
ry to seek the provinces of the North, in Ile-de-France and 
Normandy. Wertainly pendentives have a major importance, but 
do there only exist in the ancient empire of the Hast domes 
on pendentives? Greek churches, a quantity of small monuments 
of Georsia and Syria have domes without pendentives, borne om 
trumpets, arches, niches or drums, are these less Byzantine” 
‘than the church of S. Sophia? And is it well reasoned to say? 
“What distinguishes the Byzantine dome from other domes are 
the pemdentives; then all domes supported otherwise than on 
pendentives are foreign to Byzantine influence.” It should 

be said, “foreign to the influence of S. Sophia or of S. Mark 
of Venice,”, but not to Byzantine influence, asain we have 
just presented, at least we believe so, that althoush the dome 
of the church of Notre-Dame-du-Port may not be on pendentives, 
yet it can be a daushter of S. Sophia. It nas been already s 
stated: that when it concerns the recognition of the influen- 
ces that act on the development of the arts, especially after 
Grecian antiquity and after the Romans and Byzantines, i.e. 

in regard to a considerable mass of traditions, it is prudent 
to analyze the productions of the middle ases with the sgreat- 
est care, and to not hasten to adopt or reject some of these 
‘influences, for nearly all act, at least in the Romanesque era. 

Since we are now on this chapter, domes furnish us with the 

proof of the force of those traditions accumulated in spite 
of those affected by them. Thus we have caused to be seen in 
several Articles of the Dictiofary, and particularly in Art. 
onstruction, how the architects of the primitive Romanesque 
epoch were compelled to place vaults on the plan of the Roman 
basilica, and how they attained this after many fruitless at- 
tempts. This problem solved (and solved by western architects, 
‘it must be said), the plans were modified in their general a 
arransements, but the mode of vaulting the naves made rapid 
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progress until the Gothic epoch. The Roman tradition of the 
plan persisted. There arose the influence of the dome in the 
pidst of the work of these constructors; did the western arch- 
itects that desired to submit to that influence necessarily 
modify the Roman plan? Not at all! They retained it and perch- 
ed the domes on the crossings of their basilicas. At Pisa in 
the 12 th century we see the constructors retain the Roman a 
arrangement of tne basilica, and cover the naves by carpentry 
at the same time that they erect a dome over the transverse 
aisles. Yet this was topphece a vaulted monument on @ monumart 
gemmenced to not be so, it was to superpose two edifices, as 
if one wished "at the same time to retain the trace of all om- 
osed influences that they obeyed. In our time ¥. Quatremere 
de Quincy says with reason in his pictionnaire historiage da’ 
architecture:- TWe cannot help regarding the superposition 
of modern domes on the centre of the naves of a great church, 
and seen particularly fromthe exterior, as an actual superflu- 
ityrendean architectural pleonasm. In fact if afar and seen 
from oitside the city, these pyramidal masses produce asreeab- 
le effects, one is compelled to confess, that seen from near 
at hand, they produce no idea other than that of one edifice 
‘mounted on) another, frequently with nothings connecting then, 
and above all that requires this. let us add that in the int- 
erior one can only see a duplication of motives, forms, of a- 
tirety of effect.” Thus eisht or nine centuries after two op- 
posed traditions have exerted an influence on architecture, h 
here again is an author, who without considering these diffe - 
| @hteorisins notes their discordance, recosnizes two principl- 
es present, two principles that nine centuries of effort have 
not been able to combine. Still let us say that the first at- 
tempts have not been the least good, and that fi the dome of 
the Pantheon of Paris presents with the rest of the edifice 
duplex motives,” that we feely admit, if motives could be ac- 
sed of dupilcity, one cannot say as much of the domes of our 
pretty Romanesque edifices of Ansgoumois and Perisord, that a 
are placed on structures arransed from the base to receive 
them, and which on the exterior as the interior, are properly 
joined to the lower parts. 
Note 1.p.339. See Art. Goupote). 
But let us proceed. While in the West of France we see the 


5 des > ae 
git to coisthsas segol esT .focgs oidso8 s a [idaw ee 
sid ai omof end to eoneuitar edd eeors exedT) -bevetered 

-lo1e niesesw edt Bb ;aosoutsenco ezedd. to waow edd) tO. 

viiaseeeesn gonepfinr gand od Jimdee ot berdeed 

-doreq tos i hentsdes yen? !ile ds do Tasilq nemoh edd gies 
ai gait dQ .esotliasd tisdd to enieeot ead no semob edd) 
® nemotl ead akatey arodovisenoo oid soe ew yarndaeo ad 

viineaiso yd eeven sad aev0o bas ,eotiiaesd >. 
seisvenets sdv revo snob ge Joexs yeas Fads Smks” 
itenucom s #0 Fpemunom bedlyav s soedgood esw efat” 
a8 ,esoLiitve owd seoaisque Od .aew JL ,08 Od” 
~mo [fs lo sosit edd misdsa of emid omse ond ¢ 
stemsiiesd .M omig we al .bsysdo yeas $203" eeem 
‘h gupisodaid avisanoisoig ain nt nosseal ask 
noidezcoisene sad Rattaaves qied sonnzo one LOS 
10300 F891 @ to esvacn edt To scsubaskeennienae 
-uliaeqna Llendes os es .tolasdxs oddmett ylasleose 
nese bas 1sts 24 dost oI .mesnoslg Isissoedidoas aes 
~dassize souboig seeaen Isbimeryo s2ead .ysio sa sbteaie mor 
1690 moT? meee Jens ,zestnco of heLisqmoo el eho. BseeNte & 
esoitite sno Yo dadd ment asdto ssbhi on eenborq -yedsee ned 3 
«mond Ynidoennoo Sniddon ddiw videnenoett i)edd ; 
e-dnt odd oi Seat bbs eu Jel .aids asiinosy tedd Lis ever I 
-t to ,eav0t .eevivom io soiteoilqub s°ese yine nad sao don 
~go ows t9c%e eetintaes enin 10 siete endT “.toette i 
i studostidoss fo sonmeultnig ane bsttexe svsc enotdibssdt: 
-~mgilit sesdt tnigsthtenos taodsiw odw sToddue os edn 
-~Iotontzg owt eesingoos1 ,sonsbioceib atest ested es L20S8i 
gwen gaotie to asiautaco enin tang esloioniza ows (tnseemg 4 
~ts devi} edd tedt yse eo Jel Lftde sentdmoo oF Side “sed wi 

Yo emob ead £2 dedd bose ,b008 Jesel ode ‘need GOH lew i 

sortibte sat Yo desea end addin etnesesiq eines To nose 
~o8 9G bloco savivom if .dimbs yleot ewdads “jaeveg 
wo to eemob ead to doum es yea doanss sao .wWwioliG 

& gaat .bioviagss bas eiompotad to sssitibs On 

“6via0et os ead ent mort bednerts eeretousde ae Bede 

vinscerd 918 (torres as edd ee toliesxe sit no dofdw & 

A of sedis¢- ious 

e(9SOGU0D wth 995 BEB. Get % 

aad 992 ew sonst Yo see edt ni eliaW sbeeoord eae 


i) 


257 

dome on pendentives take root and develop, while in the provw- 
aces of the Centre men seek to place it on trumpets, corbell- 
ing or corbels; in Provence at the beginning of the 12 th cen- 
tury the dome also crowns religious edifices. In Auvergne on 
the plano the patin.basilica is placed the dome; In Pooveme 
this is on the Roman plan borrowed from the halls of the baths, 
composed of bays with internal buttresses, on plans that app- 
poach the edifice known at Rome under the name of basilica of 
constantine, that is planted the dome. The church of Notre-D 
Dame-des-Dons at Avignon, though mutilated today, presents us 
with an example of the invasion of the dome on plans nowise 
arransed to receive it. The single nave of Notre-Dame-des- 
Pons is composed of rectansular bays with tunnel vaults on p 
pointed transverse arches maintained by enormous buttresses, 
‘between which now open internal chapels. Here (10) is the pl- 
an of three of these bays, the church only comprisins six of 
them. On the next to the last instead of a tunnel vault are 
eight round longitudinal arches, corbelled out on each other, 
resting on the two great transverse arches as indicated by t 
the dotted lines K I, on our plan, so as to attain the perfect 
gouare A BO D. In the interior of the souare four small pen- 
dentives form the octason. On this base rises a small dome, 
whose hemispherical calotte rests on eight columns between w 
which open the windows. We sive (11) the section of this con- 
struction on the transverse line &— F, a section that will av- 
oid long explanations. On the exterior this dome is a little 
octasonal edifice appearins to rest on the stone slabs formi- 
né the coverings, and not connected in any manner with the rest 
‘of the church. At the church of the Major at aREneueaTes is f 
found an arransement similar to this. 

We must then verify here again the Byzantine influence (for 
this dome of Notre-Dame-des-Dons perfectly recalls certain s 
small Greek domes) comindtoombngle with Latin traditions. [If 
we transfer ourselwes from the banks of the Rhone to the banks 
of the Rhine, we shall also find monuments of the 12 th centa- 
Ty in which the dome appears, and this is always the Byzantine 
dome, although it may not be raised on pendéntives. But at f 
first let us make an excussion to Athens. One of the largest 
Churches of that city is the church of S. Nicodemus, 4 of whi- 
th we sive the plan (12), also conforming to most Greek plans. 
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A single dome surmounts the centre of the edifice. If we make 
a section om the line A B, here is the trace obtained (13); f 
four niches or rather four corbelled ansles, passsfrém'the con- 
struction of the square to the circular plan that receives the 
calotte by means of abligue tympanums or eisht scarcely appa- 
rent pendentives, that surmount the arches. There the constr- 
‘uction has not dared to attempt the four pendentives and has 
replaced them by merely four niches, that correspond to the 
trumpets so common in our Romanesque structures of the West. 
Webl in the cathedral of Worms, we see a dome (the eastern) 
constructed accordins to this mode. The only difference bets- 
een thes structure and that of church S. Nicodemus of Athens 
is, that at Worms the dome is octagonal instead of beings hem- 
ispherical, but the artifice employed in the construction of 
the dome of 8. Nicodemus to transfer from the octasonal to 4 
the circular plan could not be admitted in the sreat church 
of Worms, where tne dome rests on four transverse arches ins- 
tead of beius supported from the sround;: further the constrw- 
tion of the eight oblique tympanums over the transverse arches 
and trumpets would have occasioned difficulties in jointins, 
With which the architects of the Rhine were not familiar. {x- 
aminins this last construction with some care, do we not see 
that the triangle A 8 © beneath the diagonal arch is an actu- 
al pendentive by its form if not by its jointins? For the beds 
of the courses are horizontal. 

Note 1.p.-3860. See Ghoix d*eslLises Buz. en Grece, by A Gouch- 
ord. 12A2~ 

Prom all that precedes one may conclude; that io western b- 
Manesque architecture, that beside the persistent Latin trad- 
itions are found almost everywhere a Byzantine influence evid- 
ent by the introduction of the dome. But why reject such an 
influence in the mode of conétruction, when we see it manifes- 
‘ted in such an imperative manner in sculpture and paintins d 
during the 11 th and 12 th centuries? 

Yet if the architects of Auversne, of the West, South, and 
the banks of the Rhine adapted as well or badly, the eastern 
dome to edifices patin in plan (S. Front excepted), those be- 
longing to the schools of the North did not allow themselves 
to be led to that mode, at least in their constructions: for 
as for the ornamentation, statuary and paintins, on the cont- 
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contrary, they sought to approach the oriental types. (Arts. 
Qrnement, Sculpture, Statuaire). But in the arts as in all e 
else in the world, there are transitions, one submits frankly 
¢to a foreign influence, another resists it absolutely, anthird 
endeavors to use that influence as a means of expressins the 
jdeas belonging to it. Precisely at the limit separatins edif - 
ices with domes from those without them, there is in France 
ga unique monument, foreign, in which are found, so to speak, 
influences of oriental art with the methods of construction 
adopted in the North at the besinnins of the 12 th centary, 
this is the church of Loches. = This church with a single nave 
is divided in four bays with sauare plans, on the two end b 
bays rise towers (Art. Glocher, Fis. 27): but on the two int- 
erdediate bays, instead of domes or cross vaults are hollow 
pyramids borne on corbellings and coverings the nave (15). 0 
One can imasine the effect produced by an interior vaulted 
in such stranse fashion. Those enormous hollow pyramids, dark 
at their summits, cause an indefinable feelins of terror. The 
great corbelled triangles that serve as their bases are only 
the prolongation of four sides of those pyramids between the 
transverse arches and the side arches. Here at least the con- 
‘struction is not in accord with the form; for hollow pyramids 
composed of courses with horizontal beds form one of the most 
stable structures, that it is possible to combine. For the da 
domes of the West the architect of the church of Loches has 
Substituted the nollow pyramids of the towers of the 12 th c& 
century, thus he avoided tnorusts, and he applied a mode of @w 
construction, which was familiar to him, in the plans of tho- 
se churches so common in Saintonsge, Ansoumois and Perigord. ! 

Note LePeSunhe TF Gn ed Voe shoulda merit ali the core of +% 
Ae administration, that is the church of Loches, this 13 o 8 
monument unique in the world, complete, ond with o rude veau- 
ty. I% ia to be regretted thot 1% Le almost abandoned, altho- 
wih te preservation is of the Highest interest for the hisrt- 
ory of the art. ; 

Note 1.p.-367. If this curious edifice were found in italy, 
Enelond or Germany, % would ve known, studrted, praised, and 
Probob\y preserved from all chonce of destruction, an present - 
Ane one of the wost extraordinary conceptions of Romanesque 
“Ort, Unfortunotely for it, VW is in Fronce ot some wiles from 
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eee bonks of fhe potre, Left to the restorations of the arch- 
Atects of the Vocolity, who are far from suspecting its Vapor- 
Aonce from the point of olew of the History of art, and who 
cannot appreciate its strange beauty. for 1% wust be stated, 
whot the construction of this monument Vs executed with care, 
that the eculpture ond wourldings are in the most beautiful a 
“style. 

The dome disappeared at the moment when Gothic art was for- 
med; yet the provinces in which this mode of vaultins edifices 
had been generally applied could not entirely forsake its inf - 
luence, and we see in Poitou and the provinces of the West, 
the Gothic cross vault again subject to this influence. (Art. 

onstruction; see the examples presented in Figs. 61, 68). 


COURONNEMENT DE LA VI#RGR. Yoronation of the Virgin. 

Tae coronation of the Holy Virgin is one of the subjects f 
frequently represented by the sculptors atididslassipainters of 
the 13 th century in cathedral churches and even parish chur- 
ches. At that epoch (13 th century) the adoration of the Vir- 
gin had assumed great importance compared to what it had pre- 
Viously been, the most catnedsals that the bishops erected t 
then in the North of France were placed under the name of the 
mother of Cod. Naturally the sculptors must relate her story 
in those edifices? and among the subjects preferred, her tri- 
umph, 1.@., her coronation in neaven took the first place. 
There is seen a coronation of the Holy Virgin on the tympanun 
of the central portal of the cathedral of Laon, begun in the 
13 th century. There Christ blesses his motner with nis risnt 
hand, and holds the closed book of the gospels in the left h 
hand. At Notre Dame of Paris exists a magnificent coronation 
of the Virgin on the tympanum of the left portal of the west- 
ern facade (about 1215). There is another above the lintel of 
The little red doorway of the same church on the north side. 
(about 1260). On the principal facade of the cathedral of Sen- 
lis is one of the oldest coronations of tne Virgin (end of 12 
th century) and one of the most beautifal in style. At the aa 
cathedral of Rheims on the gable of the central portal, the 
Same subject is represented in colossal dimensions. At the op 
portal of Calende of the cathedral of Rouen (14 th century) 
is to be seen a coronation of the Virsin at tne apex of the 
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gable; two angels and two seraphim are placed at the sides of 
Christ and his mother. At the right portalcof the facade of 
the cathedral of Sens (14 th century) is sculptured a corona- 
tion of the Virgin; angels are placed in the voussoirs. 

In these different representations the Virsin is seated at 
the right of Christ, and nearly always on the same seat. She 
_joins.her hands and slishtly inclines her head; Christ himself 
places the crown on $he nead of his mother, or blesses herew 
while an angel from a cloud brings that crown. Two angels er- 
ect or kneeling, noldins torches, are present at the divine 
scene. At the red doorsay of Notre Bae of Paris, there are 
a kims and queen kneeling at the side of the personages, pro- 
bably S. fouis and nis wife the queen. We shall have occasim 
to review these sculptures in Art. Vierge Sainte. 


COURTILLE. Garden. 
An old word meaning a garden. (See Sauval, Antiauities de 


Paris. Vol. I. p. 67). 


COURTING. Curtain. Wall. 

A defensive wall bearins battlements and a gallery, connec- 
ting two towers. (Old French Poem). 

Note 1.p.368- Roman de Gorin Le Lokeroin. VOL. Le pO 16%. 
BALt. Pechener. ~188ae wucaonge thus exploins the word toleoirs”, 
ithe golery thot serves os the upper defense of the curtain. 
(Latin text) 

The curtains of fortifications of tne Romanesque epoch are 
thick and solid, composed of concrete with facins of cut stone, 
or more freauently of small roughly cut rubble, the gallery is 
Wide; sometimes even these curtains were terraced, and their 
heisht includins the battlements rarely exceeds 19.7 ft. fron 
the external sround,or the bottom of the ditch. ,rom the 1i ta 
century the curtains were eauipped with wooden defensive sal- 
leries at top. In the 13 th century the heisht of the curtai- 
AS was increased, and we see them attain a heisht of 32.8 or 
39.4 ft.in very sBrons places. They were then sometimes pier- 
#d by slots at their lower part, bo see what passed at the bo 
bottom of tne ditch and to send crossbow bolts at the assail- 
ants. The means of undermining beins very perfected durins t 
the 13 th century, slots pierced at the base of the curtains 
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were generally renounced, for their long openings indicated to 
the assailants the weak points of the wall. In the 14 th cen- 
tury the curtains asain became solid at the base, and the en- 
tire defense was made at the top, which at that epoch was ea- 
agipped with stone machicolations with parapets and battlements, 
covered or uncovered. When cannon besan to play an important 
part in the attack of places, slots or embrasures were asain 
pierced at the bases of the curtains to sweep tne bottom of % 
the ditch. Then about the end of the 15 th century, the curt- 
ains were terraced inside, as much to resist breachins batter- 
ies as to place the artillery at the level of the salleries. 
Jn the 16 tn century were frequently erransged before the cur- 
tains and at the level of the counterscarp of the ditch, exter- 
pal ways with battlements, suited to receive crossbow men to 
sweep the glacis of the ditch. Romanesque curtains have their 
external faces vertical and without batter to make scaling m 
more difficult. About the end of the 12 th century, frequently 
the curtains have slisgntly pronounced slobe at the base, as 
much to prevent tne approach of rollins towers as to place 7% 
the assailant directly beneath the wooden defensive salleries. 
This method is followed during the course of the 13 th centu- 
Ty. When the stone machicolations replaced the wooden defens- 
‘ive galleries, the constructors traced the section of the cur- 
tains so that projectiles falling through the holes of those 
“machicolations, struck the batter at about 10 ft. from the ¢ 
round. thear reboundins on the slope of the slacis, struch 
the assailants obliouely, thus killing and woundins a sreater 
Number, than if they had fallen vertically. To resist balls 
a batter was siven to the faces of Gurtains about the end of 
the 15 th century, and since then antil recent times this me- 
‘thod has been followed. (Arts. Architecture wilitaire, Bastille, 
Chateau, Creneau, Donjon, Hourd, Wachicolis, Siege). — 


CONVERTIRE. Coverins. Roofins. 
A covering of stone slabs, tiles, slates or lead, intended 
to protect vaults or carpentry of an edifice from rainwater. 
(Arts. Ardoise, Charpente, Dallase, Plomberie, Tuile). 


COUVRE-JOINT. Batten. 
q ~ simple or moulded strip of wood coverings the joints of a 
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 eeilins or wainscoting composed of boards assembled by laps, 
tongues or butted, for wooden vaults or internal woodwork. 
Fis. 1 gives several sections of battens of ceilings under a 

roof. 


COYAU. .Purring. Block. 

4 little piece of wood nailed at the ends of rafters to les- 
sen the slope of the roofing at the point where it is placed 
on the cornice. Fis. 1 presents at A facings placed at the f 
feet of the rafters of a wooden roof. The furrings have the 
advantage of separatias the junctions of the principals and 
rafters with the tiebeams B afidtthe blocks © as well as the 
plates.D. They prevent these different timbers and their joi- 

nts from decaying by contact with the stone, by allowing air 
to circulate around them. (Art. aharpente). 


ORAMPON. Cramp. Anchor. 

A piece of iron or bronze connectins two stones tosether. 
Fis. 1 is one of those iron cramps set with lead so freaquent- 
‘ly employed in the structures of the 13 th century; they take 
then the places of through anchors, they are generally of ir- 
on 0.8 x 1.2 ins. with lensths of 11.8 to 15.7 ins. (Art. Ch- 
pinase). 


ORRATION. Greation of the World. 

The creation of the world i frequently represented in scul p- 
ture on the portals of churches of the 13 th and 14 th centur- 
ies, and in Blass paintins. We have stated elsewhere (Art. = 
Cathedrale), that the great churches built at the end of the 
12 th century and the besinnins of the 13 th by the bishops 
of France in place of the old Romanesaue cathedrals, ts con- 
tain a sreat multitude of believers, and to offer tne people 
of cities vast covered areas suitable for assemblases, civil, 
political or resilious, were covered by sculptures and paint- 
“ings on dlass, which represented the scenes of the Old-@ndte- 
MewiTestanents, prophecies and legends, and presented to the 
multitude a veritable encyclopedia of the state of human knov- 
ledge at that epoch. Naturally the creation, zodiacs, labors 

of the year were not forgotten, and are most frequently sculo- 
‘tured on the portals of cathedrals. One of the most remarkable 
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_ pepresentations of the creation is cut in the voussoirs of te 
great opening on the right of the western facade of the catie- 
dral of paon (besinnins of 13 th century). The subjects comm- 
ence at tne left: the first (1) represents God thinking of + 
the work to which he is going to devote himself; he seems to 
count the number of days required for him to complete his work. 
‘$n the second compartment, placed over the first, God creates 
the celestial hierarchy; in the third he separates the landf 
~ffom the waters, in the fourth he forms the heavens, in the 
fifth the earth, under the form of planets: in the sixth, he 
ereates the fishes and birds: in the seventh men and gquadrurpeds; 
in the eishta, God is seated and sleeping with nis head lean- 
ong on a stick. The ninth subject represents the angels and 
men adorins God; they appear to admire nis work. The tenth s 
subject indicates human destiny. A personase of sreat heisht 
and crowned holds on his knees two other small persons, also 
erowned, who worship him. Two ansels brins cronmns at the risnt 
and left of tne principal personage; these are the elect shel - 
tered in the bosom of God. Beneath his feet a great demon’s 
pead devours a nude man, this is hell and its victims. Very 
beautiful reciefs are seen, representins the creation, on t 
the substructures of the left portal of the cathedral of Aux- 
erre (end of 13 th century). The subjects of the creation are 
found sculptured at the cathedral of Rouen on the portal of 
the library (14 th century). At ahartres and Rheims are also 
found a beautiful series of the same subjects sculptured ben- 
eath the voussoirs of the portals. 


CREDENCRH. Credence. Table. 

Tables or tablets placed around altars to receive various 
articles reauired for the sacrifice of the mass. Thiers 1 sa— 
ys that in his time most altars of cathedrals had no credences, 
but that“those of other churches possed them, some two, one 
at the right and the other at the left; several altars had o 
only one on the right, i.e., on the epistle side.” He adds:- 
“Only the credence on the epistle side serves for placings the 
Chalice, the cruets, the book of the epistles and sospels, cic. 
That on the left serves for nothins, unless to produce symme- 

try, or at most to place some candlesticks and flowers.” Int 
the middle ases, when the love of symmetry was not carried to 
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“the point of placins furniture, a table or cupboard opposite 
each other to satisfy a vulsar mania, men simply followed the 
primahy rubrics of the Roman missal, that only desired a cre- 
dence at the epistle side, also they sussest that this might 
be omitted if there was a window, a recess for support near 
the latar, where could be placed the hand bell, cruets, basin 
and towel, that served durins the mass. “the ceremonial of ¢ 
the bishops,” continues Thiers, “also reauires but one, no more 
than Gavantus, the other ceremonials and the other rubrics; 
yet they say that one should only use these at solemn masses, 
and not at other masses. But anciently credences were known 
neither to the Greeks nor the Latins.” Anciently is a little 
vague, and we find credences above the piscinas or beside th- 
em in churches bailt in the 12 th and 13 th centuries on the 
epistle side.(Art. Piscine). These credences often have the 
form of little cupboaeds and are little recesses cut in the 
wall with a table of stone in front. Yet here is a credence 
from the middle of the 13 th century, that is found placed 
‘in the arcade of the chapel of the Virsin of the cathedral of 
Geez, Fis. 1. The tablet projects little and is furnished 
With a little ledse as indicated by the section A; but the 
‘place occupied by it is well marked and richly decorated. In 
the 15 th century the credences near altars are sometimes com- 
posed of a little pier or column supportins a circular or po- 
‘lygonal table (2). Bat those examples are rare, for most of 
these objects were destroyed, when in the last (18 th) cent- 
“ary men had the sad idea of ornamenting the chapels of our c 
-ehurches by woodwork painted white and sold, as done then for 
_boudoirs. 

Kote 1.p.372. Diss. eur Vos princ. aut. des esl. Ghap.25. 
—1eee. 
Note A.p-878- Tatin note. 


CRANTAU. COrenelle. #mbrasure. Slot. 
By the word “cheneau” (crenelle) is now only desisnated the 
Openins made in a parapet to permit tne defenders of the walls 
to see the assailants and to launch projectiles. But in the 
middle ases by this word was understood every openins made at 
the top of a tower or 3 curtain, covered or uncovered, and # 
hich served for defense. We resume the name employed durins 
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the middle ases, and we shall speak of battlements covered or 
‘uncovered, open or closed by shutters. set us first state that 
thesolid intervals between the openings are merbons, for the~ 
‘ereaare no openings without merlons, just as there are no win- 
dows without piers. 

Yet it is certain that in the middle ages the name was siv- 
en indifferently to openings left between the merlons or to 
tne merlons themselves. (Old French poem). 

Note 1.p-374- Rowan de Renart., Verse 22,579 et sea. 

“Gammel? is here evidently the merlon, for one cannot lean 

against the openins. However that may be, and since we take 
as much aS possible the names Senerally adopted, it is under-. 
stood that for us tae crenelle is the openings and merlon des- 
ignates the solid between them. 

The dimensions of battlements beings siven by the heisht of 
@ man, those dimensions vary little, the merlons are always 
pearly 6.6 ft. in height, to be able to completely protect 
tne defenders, the sills of the crenelles are 3.3 ft. from 
the floor of the gallery, and their width varies from 3.2 to 
2.3 ft- As for the merlons, they are very variable; we shall 

see why. 

The crenelles crowning Gallo-Roman fortifications are sener- 
ally pierced in parapets of great thickness, about 1.6 ft., b 
puilt of rubble and brick, crowned by a copins slab formins 
a projection all around the merlon as indicated in Fis. 1. the 
_mherlons then only nave a width sufficient to conceal a sinsle 
man. These arrangements were determined by the system of def- 
ense of taat epoch. It does not appear that the Romans employ- 
‘ed tne hand crossbow, they had archers and slinsers, and each 
defender beings eouipped with one of these arms had his merlon 
for placing himself under cover, while he prepared to shoot. 
It was then nateral to multiply merlons and crenelles as much 

as possible. The ancient walls of the city of Pompeii, built 
under tne republic, and which are more Greek than Roman, pre- 
‘sent battlements where each merlon is furnished with a stone 
¢ross wall to protect the archer from arrows shot obliguely. 
‘Thus each archer possessed nis little cell pierced by a cren- 
elle.(1 bis). This system of battlements does not appear to 
have been followed by the Romans under the empire: they were 
‘Satisfied with the battlements sketched in Fis. 1.0Until abot 
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the end of the 11 th century, it does not appear that sensible 
modifications were made in those Roman battlements. At that 
epoch expeditions to the Hast made known means of defense anj 
of attack relatively very mach perfected. The Byzantines and 
consequently the Arabs possessed war machines that drew the a 
‘admiration of western men at ‘thetsameetimeztthat they cast t 
terror into their ranks, the walls of their stron’ places we- 
re well equipped and well defended. Thus after the first cru- 
padescwe see in the West the system of the upper defense of 
towers and of walls is entirely modified. Not only is chansed 
the system of battlements, but it is combined with the system 
of movable machicolations known under the name of defensive 
palleries.(Art. Hourd). the merlons are made wider, the cren- 
@lles become larser, and between them in the middle of the m 
merlons are made narrow openings (slots) for firings the hand 
crossbow; with sreat care are avoided those projecting slabs 
that crowned the antiague merlons, for those projections facil- 
itate scaling, or sive a hold for the srapplins hooks, that t 
the assailants cast on the tops of the walls to overthrow the 
parapets. The oldest battlements known to us in France, built 
after the crusades, are those crownins the towers and curtai- 
ns of the castle of Carcassonne (end of 11 th or beginnins of 
42 th centuries). They are intact: here is the detail. (2). 
Here holes are already pierced in the merlons for firins the 
erossbow: these are narrow slots, splayed inside in arched f 
form. These merlons are thick, built at the ansles of cut st- 
‘One and dressed rubble. gpeninss of the defensive galleries 
are pierced at the level of the floor of the gallery, and al- 
80 a little below the sills of the crenelles, the lower holes 
to receive struts to relieve the overnansins beams vassed th- 
Foush the upper holes.(Art. Hourd). The defensive gallery bei - 
ng placed, its floor then found itself at the level of the s 
‘sill of the crenslle, thus the merlons are sufficiently high 
to allow 4 gan to pass uprisht through the crenelles, as by 
as many doorways, so as to post himself in tne’defensive sal- 
ery. In time of peace, the battlements of the curtains of t 
the castle of Aarcassonne were not covered, while those of t 
the towers were at all times covered by permanent roofs. The 
Miates of these roofs passed alons on the tops of the merlons 
nd formed lintels (Art. Tour). The towers always commanded 
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the curtains, but being placed in communication with their ¢ 
galleries by well ironed doors and stairs, the battlements w 
were were extended to protect men on these steps, as indicat- 
ed in Fig. 3, taken from the defenses of the same castle of 
Garcassonne. | 

Oriental influence is singularly pronounced in the battlem- 
ent of the 12 th century still preserved on a part of*the sou 
th transept of the cathedral of Beziers. One knows all the im 
portance of Beziers acquired at that epoch: it was defended 
by powerful walls, whose colossal ruins still are to be seen. 
‘The cathedral was built at the summit of the city, and was vo 
‘provided with an enclosure, and was itself a veritable citad- 
(el. The south transept commanded the entire cloister, whose 
(external walls aad battlements. Then see how this transept it- 
(self nad battlements, on two projecting buttresses that stre- 
|agthened its’two angles was erected a parapet pierced by flan- 
|king Slots. Such is the plan (4) of tais crenelated parapet. 
it is seen that the five slots are drawn so as to send diver- 
| gent projectiles. In the interior these slots are splayed with 
|arches like those of the castle of aarcassonne. Here (5) ist 
‘the external appearance of this crenelated parapet, with the 
| beautifal quasi-oriental cornice on which it rests. The inter- 
{nal floor is at the level A, and the projecting head of a sar- 
| goyle Carryins the water from the gallery. From the floor of 
| the gallery to the cornice B there is a height of 4.1 ft.: b 
| bat it is necessary to know that this battlement so dominates 
|the exterior, that the men placed behind it, although their 
[heads were above the cornice 8, were perfectly masked from the 
[assailants placed below. The four slots © (see plan, Fis. 4) 
{are very plunsins, while that at D is not so, and indeed this 
[slot could only serve to look outward and very far from the 
{foot of the monument. The distance separating the floor dfot 
| the Sallery from the great lower cornice is necessary for the 
{archers to be free from the projection of the cornice, which 
lis sufficiently indicated by the section (6) made on the axis 
{of one of the slots C of the plan. Between the two buttresses 
very certainly existed a parapet with crenelles, that is unf- 
‘ortunately destroyed. It should not be forsotten, that in the 
‘Gathedral of Deziers, this crenelation is at the same time t 
‘the ornamental cornice of the religious edifice, ‘which explains 
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_tais richness of mouldings, this upper mouléed copins, that 


ais not found in the military structures of that epoch. In t 


the 13 th century the crehelles are evidently constructed af- 


ter a formula siwen by experience. The merlons are 6.6 ft high 
by at least 5-6 to 10.8 ft at most wide.with 1.4 ft. thickness: 
the sill of the crenelles is 3.3 ft. from the floor of the s 
gallery, and their width is 2.3 ft. At the middle of eacn mer- 
lon is pierced a slot. The system of definse is studied with 
$inute care. 


' Assume (7); at A is the external face of the battlements, 


at a are the slots, that have an openins not over 2.8 to 2.2? 


ins. wide, at b are the holes for the defensive galleries pi- 


_erced at equal distances, so that the sills resting on the b 


beams may be cat with equal lensths beforehand: at B is the 

plan of the crenelation with its slots, which have a splay of 
15-7 to 17./ ins. at € is the section of a crenelle, at D is 
the section of a slot, and at © is the internal face next the 


gallery. The sill of the slot is always placed in a course be- 


low the sill of the crenelles, and (see the section AP through 


the slot) the bottom of its plungins slope reaches a course b 


below the holes for the defensive sallery, so that the defen- 


Sive sallery beins placed, the crossbow men can shoot on the 
aspailants below the floors of this sallery. The bottom of the 


Slots is cut as indicated by the sketch G, so as to Sive more 


breadth for shootins without exposins the crossbow men. Ones 


sees that the detailr are combined with the Sreatest care, th 
the constructors risorously observe the same methods with very 
Small differences durins the course of the 13 th century. Th- 


ese are battlements and curtains uncovered in time of peace, 
and covered only in case of war by the roofs of the defensive 
Salleries. (Art. Hourd). 


As for the battlements of covered towers in the 13 ta cent- 


ury, with battlements beneath the roof, here is how they were 


arranged (3). The walls are 3.0 ft. thick, the crenelles have 


&@ sill A, so as to allow the defenders to see outside, these 
Crenelles are furnished outside with two hinged shutters fal- 
ling into rebates, like the upper parts of the ports of a war 
Vessel, the lower shutter swings by means of horizontal pivots 


'in two iron hooks, not closed, so that it will be easy to re- 
‘hove it in time of war, when the defensive salleries are fixed; 
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for tnen the defenders pass through the crenelles as through 
‘doorways to take position on the defensive salleries. The up- 
| er shutter is supported by two hinges © fixed in the rebate a 
and opposite each other, these shutters are permanent. If. -two 
| sbutters were placed outside these crenelles instead of one, 
| that was to render more easy the removal of the lower shutter, 
| that a man can remove from Within, as we have found, asain it 
| is that in case of attack, the defensive salleries not being 
placed, to protect the defenders from projectiles shot upward 
from outside, which does not prevent them from havins air and 
jight by leavins the upper shnétter partly open. ven if one 
only leaves the lower shutter partly open, ne can shoot on t 
the man placed below the towers without exposing himself. Th- 
| is system of shutters is adopted for crenelles placed in the 
‘parapets of curtains beside the ddorvays in the towers sivins 
entrance to the galleries.(9). 
Peee. opacagtion Was necessary to protect perfectly the men, 
| that were im the gallery, for one to open to them the door in 
a tower after makins themselves known. Thus are constructed 
| without exception all the battlements of the towers of the ci- 
|ty of Garcassonne, which date from the end of the 13 th cent- 
|ury. Yet on the curtains of #heesame fortress near sate Narb- 
/onne, and tnat are earlier than the defenses built under Ph- 
| ilip the Rold, ane seen battlements much stronger than those 
(of tne 13 th century. It is true that this part of the city 
|was that before which one could organize a resular attack. T 
|Phese last battlements are then higher and thicker than the 
| ordinary battlements of the curtains, and their internal sur 
| faces next the gallery are built with a batter as indi¢ated in 
|Pig. 10. Hach crenelle, by reason of the sreat thickness of 
|the merlons, has a thinner wall beneath it. Although not cov- 
| ered, they were eauipped with lower swinsins shutters. The in- 
Clination of the internal surface seems to us to be made to 
permit the defenders to better flank the curtain, always lea- 
|Ving to the battlements an extraordinary force of resistance. 
‘Yet these defenses are light, if we compare them to those cr- 
|Mning the keep of the castle of Coucy.(Arts. nonjon, Hourd). 
At the beginning of the 14 th century, the system of battle- 
| ments of towers and curtains was entirely modified anew, for 
‘the wooden defensive galleries, frequently burned by the besi- 
e@sers, ue substituted stone defensive galleries, freauently 
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i.e-, machicolations, and instead of leaving battlements rec- 
essed, they were made to project beyond the face of the walls, 
at the ends of corbels or arches forming machicolations. One 
of the oldest examples of this mode of construction aud one” 
of the most curious, in that it employs both arches and corbels 
to Support the battlements and form 4 series of machicolations, 

is seen in the western facade of the cathelrad of Beziers, fo 
fortified in the 12 th century, as we stated above, repaired, 
partly rebuilt and fortified at the béginningtefythe 14 th c 

‘century. (#rt». Mechicoulis). 

Wnen makings tne crenelated parapets overhans the external 
walls, the constructors of the 14 th century save the mouldi- 
nés of the crenelles a new form intended to better protect t 
the defenders. It must be stated that the crenelles only serv- 
ed to cast stones on the assailants, the crossbow men or arch- 
ers placed themselves behind the merlons, and discharsed their 
arrows or bolts thnroush the longs slots. Now abowt the middle 
of the 14 th century, the armed besiesers were accompanied by 
very numerous bands of archers and crossbow men, and when the 
ramparts were attacked by mining, or it was desired to scale 
them, they cowered the batthements with projectiles, to prev- 
ent the besiesed from showins themselves. The old crenslles 
with their sides returned at right ansles caused arrows to de- 
Viate,when they even wounded the defenders concealed behind 
the merlons. To avoid that inconvenience, the architects save 
the crenelles pronounced external splays, and moulded these 
splays to prevent rebounds. 

Fis. 11 explains the details of the defense; A is the sect- 
ion of the sill of the crenelle, at B is seen the lower mould- 
ins, ahd at C the upper round, which stops the arrows and bolts, 
preventing tnem from penetrating behind the parapet by reboun- 
ding. The defenses establisned in the 14 th century before t 
the western facade of the cathedral of Beziers form a moulda 
erenelation, moulded accordins to this system. 

_ We indicate in Fig. 12 the external face of the crenelated 
‘parapet, which is placed on an arch in front of corbels forn- 
ing four broad machnicolations that open over the central” rose 
Window. 

Fig. 13 presents the section of this battlement: the archis 
at A, the machicolafions at B, with their corbels at 0, andt 
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the projections D, designed to pregent arrows from ascending 
through the noles of the machicolations by rebounding, the s 
section is made through the sill to the middle of the crenelle. 
His. 14 reproduces the appearance of merlons from the inter- 
ior, with the slots richly moulded at top. The crenelated par- 
apet is here entireln independent of the corbels, that form 
gachicolations, as shown by the section in Fis. 13 andttraecex- 
ternal verspective. | 
Since then the crenelles in defenses built with care, were 
furnished with these mouldings intended to prevent rebounds. 
Qnly it frequently occarred in the 15 th century, that the m 
mouldings with their splays could extend around the merlons, 
as indicated by Fis. 15. Sometimes at the end of the 15 th a 
and the beSinning of the 16 th centuries (for battlements per- 
sisted long after the invention of cannon), the merlons were 
decorated by sculptures, shields of arms, and medallions, as 
on the tower of gens d’armes at caen and on some castles of 
the epoch of transition. Still when the use of cannon became 


general, men sousht to modify the battlements so as to resis& tis 


the new projectiles and to allow crossbow men to use them with 
advantase. Jt is not in the French feudal castles that must be 
sousht these imorovements. The French nobility lons protested 
against the use of sundowder, it yielded only very late to ¢t 
that ner force, while on the contrary the free cities brofited 
by it with enthusiasm. In the North, Switzerland, the old ger- 
man cities, i it necessary to study these improvements intmw- 
duced in the details of fortification while the use of artil- 
lery became more general. ? 

Qne still sees at Basle a battilement on the advanced work 
of gate S. Paul, from the besginnins of the 14 th century, that 
has retained its slots arransed for crossbow men. This battle- 
ment is supported on false machicolations, that are merely a 
decoration there (16). The merlons are very thick and are pi- 
erced by wide slots fitted with stone cylinders rotatins abo- 
ut two vertical pivots, so as to entirely close the slot while 
the soldier loads his arm. 

At A is traced the plan of the merlon: at B the stone cylin- 
der of the slot is turned to permit shootins, at C beins soas 
to mask the openins. These merlons are otherwise very narrow , 
and are equipped with mouldings to prevent balis from reboum- 
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_reboundins. There exist embrasures of this sort in the forti- 
fications of Nurembers preceding those erected by Albert Dir- 
er. (Art. Hmbrasure). One also sees on the curtains connecting 
the sreat circular bastions built by that skilful artist aro- 
and the same city, battlements arranged for cannon and for cor- 
ossbow men, that meeit beings mentioned here, they are pierced 
in a very thick parapet, the slots are composed of a round pole 
with the sight above, the embrasures are fitted with pivoted 
shutters pierced by a hole for sighting before unmaskins the 
mazzle of the gun.(17); the sallery is entirely covered by a 
shed roof. Several curtains of Nurembers are eouipped with 
wooden battlements placed above the parapets and pierced by 
embrasures for guns, as indicated in Bis. 18. Evidently these 
‘wooden battlements, that recall the defensive Salleries of t 
the middle ases, were foreseen in the construction of the cur- 
tains, for the rounded $lacis in which are pierced the embra- 
Sures are equipped with stone corbels intended to support th- 
ese battlements in half timber work. 

At the beSinning of the 16 th century were often seen curt- 
agains and ramparts reserved for sreat cannon, while the battle- 
tents for the crossbow men were pierced in the parapets below 
the crowns of these great works. Thise lower crenelated vara- 
pets then take the name of advanced work. (Art. Architecture 
“Wilitaire). 

The towers commandins the walls of Nurembers; erected by AL- 
bert Direr, are Growned by wooden battlements with shutters 4 
designed to vrotect the artillerists that served the suns of 
‘small calibre mounted on the upper platform. (Art. Tour). At 
the top of the watch tower of the castle of the same city is 
still seen a complete wooden battlement under the roof, with 
Shatters risins inside. 

Here (19) is a perspective véew of one of these crenelles f 
from the interior. At A a geometrical section shows the shutt- 
er raised with its hook. In Prance we are not so sood in pre- 
Servings, we have destroyed all those upper works in wood of o 
‘(Our fortifications of the end of the middle ases. Ten years s 
“Since at Langres were found some remains of the parapets in 
half timber work from the besinning of the 16 th century, whi- 
Ch have many relations to what we sive here: but fjansres hav- 
ing suffered a complete restoration, those old wooden saller- 
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galleries have disappeared to give place to parapets as high 
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as the waist, with the resular sill copings slab. 
CRETR. Crestins. 


This name is Siven to the ornamental crowning of the rcof. 
It was said that a roof in the middle ages, that @tewas cres- 


ted, when its roof was crowned by a crestins of stone, terra 
cotta or metal. 


During the Romanesaque period, the roofs formed a very obtu- 
se ansle at the top conformably to the antique method. If the 
edifice had a tunnel vault, the coverins of stone slabs or t 
tiles was placed directly on the extrados of the vault, anda 
stone crestins covered the junction of the two slopes of the 


roof; this crestius was often decorated by openings, as may 
still be seeu in most edifices of Auversne. fven later (in t 


the 12 th century) perforated stone crestings were placed on 
the top of carpentry. Several reasons were the motive for the 


use of this sort of croyning. At first mostecarpentry was wi- 


thout ridse-beams and purlins, it compresed only a series of 
spaced rafters; it was then necessary to give a bearings to + 
these rafters not connected to sether, by means of a load pla- 


ced on their upper ends. It was also necessary to cover the 
last tiles by crestinss, that were heavy enoush to not be ov- 


erturned by the force of the wind, and wide enough to prevent 

rain or snow from passing betweeu the two slopes of tiles. 
Bveryone can see how on thatched roofs the peasants make 4 

Wide chestins of mad, in which they set grasses to retein the 


earth and prevent it from dissolving in rain.(1). The origba 
of crestings on roofs is found in this naive procedure. 


y 


On the coverinss of edifices covered by tunnel vaalts in A 


Auversne and the southern provinces of France, may yet be seen 


perforated stone crestinss, which are very elesant. Here are 


(2) several models; these crestinss are placed directly on @ 
the vault as indicated at A. At the top of the apsidal chapels 


of Notre-Name-uu-Port at Clermont, there exist terminations 


by crestinss perforated in slabs, that start from the top of 
the cone formad by the stone slab coverins of those chapels 


and rest against the wall of the side aisie.(3).. In the prov- 


' 


inces where tiles were generally employed for coverings, as 


for example in Bursundy, the crestinss of roofs are composed 
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of a series of terra cotta crestinsgs more or less decorated. 
(Arts. Baitiere, Tuile). 
zt is only on roofs coverins vaults that were placed stone 
crestinss? sometines (especially during the pointed period) + 
are seen crests carved on the tops of buttresses crowned by 
gables. Hxamples of these crests are found crownins the tops 
of the buttresses of the nave of the church of Notre Dame of 
Pijon (4). (Reginnins of the 13 th century). There animals a 
are combined with foliase, irregularly arranged. later during 
the 14 th and 15 th centuries, this sort of crestius consists 
of regular ornaments terminated by leaves.(5). 
On carpentry covered by slates or metal were nearly always 

set crestings of lead after the 12 th century. The presence o 
of these lead crestinss was even motived by the combination i 
itself of the carpentry, which as we have just stated, consis- 
ted of rafters not connected together by ridge beams and pur- 
ins. Tne weight of thellead cresting placed at the tops of t 
these rafters ensured their stability. Of crestings of lead 
'on edifices before the 15 th century remains no trace’ their 
| presence can only be proved by reliefs, visnettes of manuscr- 
-ipts, and on shrines made in the form of little ehyrches. To 
these objects of soldsmith’s work it is necessary today to go 
to seek models of crestings in metal of the 12 th, 12 th and 
414 th centuries, and those models are numerous. However, ifo 
'Ome derires to use these sSoldsmith’s crastings to apply them 
|%O monuments, account must be taken of the difference in sca- 
‘le, of the desisn to be modified in consequence. Some crestins 
|of a shrine witn a heisht of 2.0 to 2.4 ins, that produces a 
‘good effect, would become heavy and massive if one were pleas- 
{ed to increase it to 3.3 ft. in heisht. Experience alone can 
|indicate the dimensions and proportions, that must be given t 
[to decorations outlined asainst the sky. Some ornament that 
"seems well composed and proportioned in the studio is unsgrace- 
‘ful heavy or confused, placed at the heeist of 98.0 ft. and 
| detached in outline asSainst the sky. For example, in that pos- 
| ltion it occurs that the delicate parts are devoured by the 
{light, and on the contrary the solid parts are made heavy by 
‘losing their details. Broad designs, well accented, easy to 
‘Seize and simply modeled, are those that produce the most sat- 
‘isfactory effect. resides, for this sort of decorations to be 
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understood, it is necessary for the same desisn to be repeat- 
ed a sreat number of times. Then it is necessary in composing 
‘these perforated crestinsgs to fBhink of the extent to be occm- 
ied, the greater or less development affectins their composi- 
‘tion. If the cresting be developed only for a length of some 
yards, it is necessary to chosse, for balustrades, a close 
‘design in which the ornaments approach the vertical: on the 
contrary, if the cresting occupies a lons ridse, it will be 
|necessary to broaden the composition of the desisn. 

Crestings of metal that exist on roofs covered with lead or 
slates were absolutely similar in the im th century (so far 
as can be judsed by the examination of reliefs) in style, ami 
‘those crownins the shrines of that epoch: they appear to have 
jassumed iy dimensions the richness of sreat importance about 
\the end of thet century. It is useless to insist on the comp- 
‘OSition of the designs, that conform to the perfect taste of 
‘that time. We sive (6) one of those crestinss. 

Aboat the middle of the 13 th century, metal crestings are 
‘transformed like 211 monamental ornamentation. Men abandoned 
‘the last traditions of designs brought from the Rast to adopt 
‘the native flora.(7). These lead crestings were generally pr- 
‘etty high, and also proportioned to the dimensions of the roofs; 
‘for a roof 39.4 ft. high the crestins should not be less tha 
2.3 ft. above tne ridse. Iron frames were necessary to suppart 
ithe lead nammered sheets, that composed the crestins. These 
‘frames, as we have previously stated, fixed in V form on str- 
lips connectias the ends of the rafters, thus maintained thes 
‘rafters in their horizontal planes and prevented the warpins 
‘of the carpentry. Fis. 7 gives the iron framework of the pre- 
cedins crestins. This framework being fixed, the ornaments in 
‘two shells beaten out by the hammer, were soldered tosether, 
after taking care to lay the coverings of the ridse on the 
‘Strips A A. These procedures are still employed today. It was 
‘always necessary to compose these desisas so as to permit ac 
‘combination of the iron dramework both simple and solid, if 
‘this framework failed, the lead-crestitts was leftto its own 
(m@ight, and did not delay to collapse. Crestinss preceding 
‘the 15 th century probably did not last lons; it must be bel- 
lieved that the frameworks intended to maintain them were insaf- 
ficient or fixed with little care. Struck by the inconvenien- 
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inconveniences connected with the system adopted after the 
“42 th century, the architects of the 15 th centurycomposed 
all their crestings like balustrades, 1.¢., with a horizont- 
al iron rail servins to crown the selected desisn. Thus were 
composed the crestings of the roof of the 3. Ghapelle of Par- 
is repained under ¥Yharles VIT, and the ridse of the tower S. 
Romain belongings to the cathedral of Rogen (8); several of +t 
those of the old abbey of S. Ouen of the same city, that of 
the chateau of Meillant, etc. The latter compositions of cre- 
stings form actual lattices of wrousht iron covered with orn- 
aments of hammered or cast lead; but these designs are far f 
from naving the breadth aad firmness required by decorations 
placed at a great heisht and outlined against the sky. they 
are thin and with details at too small a scale, lost at the 
distance at which one can see them. The crestinsgs of that ep- 
och are often decorated by heraldic arms or monosrams, and if 
they occupy sreat lLensth, at certain distances the ends of p 
principals extending above the rail contribute to their stab- 
ility. The crestins of the 8. Chapelle at Paris is composed 
‘thus of bays comorisins three sgreat fleurs-de-lis between pin- 
nacles covered with lead. There exists at the Imperial Library 
a drawing of this cresting. In our opinion, crestinss crowned 
by @ horizontal railing and in great part composed of straignt 
lénes are far from producing the effect to be sought in this 
kind of ornaments, which require a certain freedom in drawins 
forms derived from plants; one would think a balustrade placed 
on top of a ridse. : 

The epoch of the Renaissance produced crestinsgs of pretty 
design; some of them still exist; those of the cathedral of 
Clermont and those of the charch of S$. Wulfrand of Abbeville 
may be cited amons the most beautiful and most complete. Ve vp 
“possess in our portfolios a drawing of a beautiful cresting ~ 
of that epoch of the Renaissance, that we think came from the 
@hateau of Blois. The drawing dates from the besinnins of the 
17 th century: we reproduce it here (9). It consists of a se- 
fies of Fs and balusters connected by cords? above the upper 
horizontal railins is a crowning composed of fleurs-de-lis a 
and scrolls: four bays of Fs are comprised between pilasters 
A terminated by spindles. A very rich copings serves as base 
for this crestins and covers the slates. 
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Men crowned by lead crestings the slate roofs of public edi- 
fices and those of houses even toward the end of the reign of 
fZouis XIII. .ating from the reign of Louis XIV, they avoided 
givins importance to roofs and even sought to dissuise them: 
consequently there was no longer any reason to ornament what 
one pretended to conceal. The lead work that crowns the roof 
‘of the chapel of Versailles is one of the last made with art. 
At the besinnins of the 18 th century, that beautiful indust- 
ry of wrought and cast lead work was lost, and men scarcely « 
knew now to solder at the end of the last (18 th) century. 
(art. Plomberie). 


CROCHET. Crocket. Volute. 

The name siven today to these ornaments terminated by bunca- 
es of leaves or by rolled buds, so freaquently employed in the 
monumental sculpture of the middle ages after the 12 th cenw- 
Ty. Grocketc are seen in friezes,and capitals, on the rakes 
of gables or sablets, in the hollows of archivolts between 1 
little columns combined in clusters. The 13 th century espec- 
jially adopted this ornament; it used this with some skill. In 
Arte Sculpture we nave tried to explain the origins of most” 
of the sculptured ornaments of the architecture of the middle 
ages; here we shall content ourselves with makius known to o 
Our readers the different transformations of the crocket from 
the moment, that it takes &hplace in decoration until the mon- 
ent, when it entirely disappears from architecture. 

We already find the serm of the crocket in the upper corni- 
ce of the nave of the church of Vezelay, i.-e., in the first y. 
years of the 12 th century.(Art. Corniche, Fis. 4). The inter- 
nal capitals of tne nave of the same church also show us in 
place of the antique volute leaves recurved on themselves, t 
that already are actual crockets (Art. nhapiteau, Fis. 8). ¥ 
Yet it is in Ile-de--France andtonsthe banks of the Oise, that 
the crocket assames an important place in ornamentation from 
the middle of the 12 th century. she first crockets appearing 
‘beneath the crownins slabs of the cornices already decorate 
Certain charches built from 1150 to 1160. they are small with 
heads composed of three recurved leaflets auite similar to te 
colyledons of the youns plant. The stem from which these lea- 
ves sprius is wide and swelled at base, so as to attach itself 
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$0 the moulding serving as base of the ornament.(1). About 
4160 the crocket appears well characterized in the capitals: 
the choir of Notre Dame of Paris, erected at that epoch, is 
surrounded by cylindrical piers whose capitals no lonser have 
anything of Romanesque sculpture. There are leaves startins f 
from buds, scarcely developed, aud at the ansles are crockets 
with broad stems, powerful, with heads composed of leaflets r 
recwrved on themselves, plump and modeled with charmins flexi- 
bility (1 bis). These leaflets soon sive place to leaves; the 
head of the crocket develops relatively to the stalk; that is 
divided by lonsitudinal ansles like the stem of celery. Tf t 
the crockets are placed in the hollow of an archivolt, it fre- 
quently occurs that the base of the angular stem is accompan- 
ied by a leaf with its stioules well developed and adrehing 
to this stem (2); which imparts grace and particular firmness 
to this sort of ornamentation. 

At the end of the 120threentury, the crockets on capitals 
often take the important place, they represent the angles of 
the abacus; they project beyond the middie portion of the bell; 
they are divided into separate leaflets, bend and coil like a 
bad commencins to develop. It is evident that sculpturs have 
abandoned the last traditions of antigue sculpture, and that 
they are inspired by plants, whose development they observe 
With minute care, as well as the charm of appearance, yet wi- 
thout restrinctins themselves to a servile imitation. 

We sive (3) several of these crockets already developed in 
buds, from.the cod of the 12 tn century: A comes from the sa- 
eristy of the church of Vezelay; B is from the choir of the 
game church; © is from the portal of tne church of Vontreale; 
D from the choir of the church of fu, & from the choir of the 
cathedral of Soissons. All these crockets adhere to the capit- 
als, and it is only after that epoch that this ornament is f 
found around the bells, almost without exception. WVnen these 
pliers are composed of clusters of columns leavins at intervals 
a few inches between them, the head of the crocket is freauen- 
tly placed between the capitals, and nas two stems; this 1s a 
Skilful means of avoiding disagreeable intersections, and to 
not interrapt tne band of sculptures presented by these capitals. 

Here (3 bis) is an example of these crockets with double s 
Stems taken from the piers of the church of Bu.(art. Chavitesu). 
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At the origin of its development the crocket presents the sre- 
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atest variety in the composition of the heads and the decorat- 


ion of the stems. One frequently sees in edifices that date 
from the end of the 12 th century and the besinning of the 13 


th centuries crockets on capitals or in archivolts terminated 
by Auman heads, their stalks are terminated by leaves or ani- 


mals. The porch of the church of Notre-BDame-deela-Goulture at 
wans is covered by an archivolt that presents a beautiful col- 


lection of this sort of crockets (4). It often o¢curs that an 


animal sometimes replaces this ornament, while rétainiugs its 
characteristic oubline.(5). Thus one sees crockets, whose he- 
ads reproduce the form of a flower (6). | 


About 1220 the crocket no longer presents a developed bunch 


of leaves, but always serolled on themselves’ the imitation of 
nature is more exact, the mass of the head is less rounded a 
and enlarsed sat the expense of the stalk. The archivolts of 


the great openinss of the towers of the cathedral of Paris p 
present perhaps tne most beautiful examples of this sort of 
sculptured decoration.(7, 7 bis). In Ile-de-France from 1220 
to 1230, the architect abuses the crocket: he places it every- 


where, and especially uses it to break straisht lines detached 


asainst the sky, like the angles of spires, the external piers 


of towers, as one can see at Notre Dame of Paris and on the t 


tower of the cathedral of Senlis. In this case the crockets 


are placed at a sreat heisht, they are composed of a simple 
head terminating a stemswith a single midrib (7 ter). It is 


understood that each crocket is comprised in the heisnt of a 
course. About 1230 this vesetation in stone seems to expand, 


as if time acted on these monumental plants as it acts on li- 
Vins plants. 


The archivolts of the entrance of the chapter hall of the 


eathedral of Noyon are decorated by a double row of leaf cro- 
ekets, which are perhaps the most developed of that epoch and 
the richest in sculpture. (8). 


Xoer 1.9-A408- This Keautiful Holl has just been restored vy 


the core of the Gowmnmission of Historical Monuments dependont 
On the ministry of Storte, and under the airection of M. VYerda- 


Ver. One con soy thar this wognificent example of the archit- 
ecture of the 13 th century has veen saved from ruin. 
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The school of Bursundian sculpture is distinsuished amons a 
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all others in the composition of the crockets. This school h 
nad siven from the Romanesaue epoch to sculptured monumental 
decoration an aaplitude, boldness and power, 4%wapmth®2of mod- 

eling, which in the 13 th century, when sculpture acouired m 
more strensth in the imitation of tne local flora, must prod- 
uce the most brilliant compositions. Thus the crockets sculvt- 
ared on the monuments that date from the middle of that cent- 
ary present very remarkable exuberance of vesetation.(9, 9 b 
bis). The Norman and Anglo-Norman school perhaps excels the 
Burgundian school; it exasgerates the ornamentation of the c 
erocket, as it exasserates all details of Gothic architecture 
arrived at its development; buat less scrupulous in its imitat- 
ion of the flora, it knows not how to retain in the sculpture 
of ornament that strensth and variety, which charms in Bursun- 
@ian sculpture. All Anslo-Norman crockets of the middle of + 
the 12 th century resemble each other’ in spite of the efforts 
of sculptors to sive sive them relief, and surprising modeling, 
they seem confused, and at a distance produce no effect, bec- 
ause of the defect of masses of heads too much recurved and ~ 
the extreme smallness of the stems. We sive (9 ter) one of tia 
these AnsloNorman crockets taken from the cathedral of Lincoln. 

Note 1-9-4093. From the facades of the church of Vezeloy and 
Of S. Pere-sous-VYezerlay. 

Yet the heads of crockets sradually tend to become modified; 
those leaves and recurves, enveloped as they were at first in 
a uniform mass, straishten and srow, so to speak, extendins on 
the bells of the capitals, and beneath the mouldings of@friez- 
es. At the S. Chapelle of Paris (1240 to 1245), are already 
seen heads of crockets that have become Sroups of leaves, min- 
‘Sling and running beneath the bells: petioles leave the ribs 
and the stems (10), while in the sreat crownins friezes the 
erockets still retain their monumental and symmetrical charac- 
ter until the 14 th century (11). On the rakes of sables crog- 
Rings the windows, from the middle of the 13 th century, alons 
the sables of edifices, were placed crockets inserted in sroo- 
Ves in the copings formins the covering. (12). It is certain 
that these stone sculptures inserted alongs the copings of the 
Saples and maintained at certain distances by T-anchars, as 
Indicated in Pigs. 12 bis, would not have a very lons duration: + 
bat they could also be easily replaced in case of accident or 
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of deteriopation caused by time. It is unnecessary to see in 
‘the crockets of the rakes of Sables more than a decoratiou au 
analogous to those antefixas or open crownings, that the Gre- 
-eks also set in grooves in the facaas of pediments. We have 
freouently heard blame to the architects of the middle ages f 
for this attached ornamentation because of its frasility; it 
is necessary to be just and not approve that of the Greeks. 
‘The Gothic architecture daily became more elegant and refined: 
‘he rounded heads of the crockets were regularly spaced along 
these inclined planes but soon appear heavy, however delicate 
they are. These ornaments are recusved on themselves, falling 
on their Stems, appose the ascending lines of the Sablese In 
4260 men already renounced their use, and they were replaced 
by bent leaves, ascending the inclined openings of gables, r 
rising at certain distauces to form an indented line. It may 
be admitted that this sort of crockets was first applied to 
the gables of tne portal of Rheims, and to that of the red d 
‘doorway of the cathedral of Paris, structures erected from 
‘41257 to 1270.(13). Crockets with round neads remain on the 1 
little sgablets of pinnacles, arches and shrines, because it 
would not have been possible to sculpture ascendius leaves of 
very small dimensions. Jt is anderstood, that these little or 
‘erockets are of very simple form; we sive here (14) several 
examples at nalf full size. 

Note LeHPe kite From the south tower of the focade of the co- 
Ahedrov\ of Awmtone. 

Note top eAiBe Burt one Sstivwvy Finds o S000 nunber of crockerts 
‘of the 12 th century ottoched to the copings of gables. 
t At the cathedral of seauvais, we see crockets on the ansles 
of the vinnacles of the choir that take a particular form, ih 
‘these crockets were sculptured about 4260, they recall certa- 
‘in water leaves, and are distinsuished by their extreme simp- 
licity (15). In Seneral, crockets are like all sculptured or- 
naments of Gothic architecture, very projecting and developed 
When the nature of the material permits, meagre and projecting 
little, when the stone employed is friable. 
During the 14 th century, crockets of the openinss of Sables 
‘or gablets take more amplitude, they conform in execution to 
the taste of the sculpture of that epoch; they become distort- 
ed or rumpled; they are less refined than those of the precai- 
; : 
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preceding century, but represent leaves rolled and massed on 
themselves (16). About the bedinning of that century, they dis- 
appear fri all cornices and mapitals. When these crockets a 
are of small dimensions, as for example alons the angles of 
pinnacles, they are near each other, and frequently imitate 
the form of water leaves or of seaweeds. (17). 7 
Qn the contrary in the 15 th century, the crockets of the 
copings of sables take a considerable development, are farth- 
er apart and are connected by leaves runnins alons the copings; 
they adopt the twisted forms of the sculpture of that epoch. 
But particularly in rle-de-Prance, their execution is broad, 
full of strength, freedom and flexibility, the leaves compos- 
ing them are leaves of the thistle, Sranadilla, curty cabbase, 
parsley and geranium. (18). This kind of ornament belongs to 
the Gothic epoch, it is the necessary complement of the ascen- 
ding forms of that architecture, it accompanies its risid lin- 
es and destroys their dryness, either when these lines are o 
Outlined aSainst the sky or are detacned from the bare wall, 
it gives scale and grandeur to edifices, producing effects of 
vivid and picturesoue shadows and lishts. When the Renaissan- 
ce returned to wnat it believed to be the imitation of the a 
antique, the crocket no lonser finds application in architec- 
ture. During the period of transition between Gothic and French 
Renaissance, i-e-, between 1480 and 1520, one asain finds the 
existence of rampant crockets. Some of them are very beautif- 
nl and finely wrought $19); such afe those of the mansions of 
Cluny and de Tremoille, of the church of S$. Germain-l’ Auxerr- 
Gis, the rood screen of Alby, the western facade of the cath- 
edral of Troyes, of the church of Toul, etc. (,0r the seneral 
arransement of crockets, see Arts. Chapiteau, Corniche, Fleur- 
on, Gable, Pisgnon and Pinnacle). 

Our readers will perhaps find, that we have siven to a deta- 
il of ornament an exasserated importance, but they will do w 
well to consider, that in this the sculptars of that apocn, t 
that particularly occupies us, have been creators, they have 
gone nowhere to seek models in preceding arts; nothins is li- 
ke it in the Roman sculpture of which they possessed frasmen- 
ts, nor in the oriental sculpture, that they themselves saw 
and studied. Tf we have given a Sreat number of examples of 
these crockets, it is because that we have always heard ex- 
— architects studying Gotnic architecture the diffi- 
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-aifficalty, that they found, not only in composins and havin 
executed this ornament, so simple in appvearance but of such 
prominent character, and even in drawings the crockets that 
they had before their eyes. Burther in a style of architectu- 
re, there is no insisnificant detail, the smallest mouldings, 
the mostmmodest ornament, have Smeappearance participatins in 
the entirety, an aspect that must be studied and known. 


| CROIX. Cross. 6rucifix. 
Baring the middle ages 3a cross of stone or metal was placed 
at the too of relisious edifices, on the roads, at entrances 
of cities and in cemeteries. It is well to state first, that 
the image of Christ was not suspended on the cross until abat 
the 6 th or 7 th centuriess until then the instrument of pun- 
ishmeut, that became under Constantine the symbolic sitn of t 
“the Christians, was represented plain. In the catacombs of Pb 
Bome exist representations of the cross ornamented by gems, 
from the two arms are suspended lamps. But we do not think t 
that there exists a single painted or sculotured representat-— 
ion of the crucifix earlier than the 6 th century, and asain 
from that epoch until the 12 th century, these imases are ve- 
py rare. (Art. Grucifix). We only have to occupy ourselves in 
this Article witha crosses belonsgins to the architecture, whi- 
eh are attached to the monuments, or that themselves form lit- 
‘Me isolated monuments. 
| CROIX ATPACHERS AUX EDIFICES RELTGTRUX. 
Orosses attached to Relisious Hdifices. 
These crosses are of three kinds, crosses sculptured in st- 

one, crosses of metal,and painted crosses. 
The most anoient sculptured crosses nearly always have four 
eoual arms, they decorate the tops of Sables, tympanums of d 
‘doorways of churches, fronts of buttresses or piers? they are 
also sometimes found on capitals afd the keystones of vaults. 
The primitive cathedral church of Peauvais, known under the 
nane of “Basse-oeuvre” (lower work) already existed in the ye 
year 990. That edofice appears to date in the 8 th century a 
and presents on its western sable a stone cross inliad in the 
masonry, and ornamented by little cubical stones. That cross 
we sive (1), and it is chamfered at the edges and has a foot 
terminating in a point. The bagle of the church of the priory 
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of Montmille, erected after the besinnius of the 11 th centu- 
py near peauvais, is ornamented by an inlaid goueny that rec- 
alls by its form that of the Basse-oeuvre, but the cross of 
yontmille is already attached aofisare of Carist with a halo. 
(2). | 

— Note 1.p.419. See Archaeol. de L ancien Beauvorisors, vy Br. 
¥Yov.vvez. 

From the 11 tao century, chiefly in Berry, Nivernais and Au- 
yersne are found crosses, no longer inliad in the tympanums 
of the gables of churches, but crownins their apexes. The wes- 
tern facade of tae church of fbreuil, that dates from that eé 
epoch, still shows behind the tower of the 12 th century a cor 
erowning cross of stone, and ef curious form. Here (3) at A 
is the front side, at B is the back and at C the edge. There 
is reason to admit that these crosses, detached against the 
sky at the toons of sables, were very common on the relésious 
edifices of the Romanesoque period; but tne frasility of these 
thin perforated slabs, exposed to storms, must have guickly 
caused their destruction. 

In reliefs of tne 11 th and 12 th centuries, where the sgab- 
les of churches are represented, the summits of towers are al- 
ways terminated by crosses, most frequently with eoual arms, 
| placed on a ball or on a column rising from an ornament. The 
'eanopy that protects tne seated Virgin of the tympanum of the 
|portal of S. Anne at Notre Dame of Paris (12 th century) bears 
across of tnat kind at the base of its dome (4). At the end 
(of the 12 th century the crosses serving as terminations of 
|gables always have the foot lonser than the other three arms, 
or they are supported by a sort of pedestal, that isolates th 
them from the gable; such is the curious cross found in the 
(@xcavations made by ye yvillet in the church of Notre Dame of 
Helun, when he undertook the restoration of that church. M. 
| Millet thinks with reason, that this cross (4 bis) was placa 
‘On the sable of the western facade; we believe that it belongs 
|/to the eud of the 12 th century. The church of Montreale near 
_Avallon, which dates from that epoch, still possesses on its 
four Sables beautiful crosses of varied forms, whose sraceful 
outlines terminate verfectly on the exterior ftie Simole strw- 
ture of tnat church. We @iver(5) one of those crosses cut in 
Preat slabs of hard limestone from Contarnoux. That is only 
i 
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5e3 ins. thick at its base as indicated by the side alevatim 
Ae; the foot is sunk into the stone crownins the sable, and 
the centre of the cross is perforated. 
_ purins the 13 th century statues were in honor, and whenever 
they could, the architects terminated the sables by statues 
pather than by crosses? yet the gables of the transepts of S% 
Urbain of Troyes have still retained in place the remains of 
the crosses of the end of the 13 th century, very rich and of 
great dimensions. Ye reproduce (6) one of them, that is cutn 
in hard stone from Tonnerre. This cross is composed of six p 
pieces. a foot A, a ring B in two courses, a vertical 6, a 
cross-peace D, and the upper arm #. At G iS traced the plan 
of the cross at the level A, and at K %s-seen in section how 
the double ring encloses the two ends A and © of the foot of 
the vertical. Besides this double rins, whose two parts are 
made solid by six little copper cramps set in lead, there ex- 
ists at I a copper pin: another copper dowell maintains the u 
upper arm, the cross-peece and the stem. All the joints and 
dowels are cast with lead with great care. Two heads of bish- 
ops ornament the centre of the cross, and these two heads with 
the corbels and supports contribute in sivins a bearins for 
‘the cross-piece on the stem, As always in the architecture of 
that epoch, the decoration is there the result of the constr- 
auction, and this decoration is not at all bad. We nave said t 
that many timer, and we repeat it:asain, for it is necessary 
to insist on it; if the truth appears ov is spoken only once, 
‘no person has seen or understood it; it is necessary to repe- 
at it, when persons treat it as trifiling, then they have un- 
derstood it. 

Durins the 15 th century, gables are freoquently terminated 
by crosses? but these lose their monumental character suited 
to these ornaments placed at a great heisht, and they are cov- 
ered with details like the crosses of cemeteries or of roads, 
“made to be seen near at hand. 

Bat the gables of coantry churches, where sculpture could 
not be lavished, were terminated by stone crosses as in the 
“preceding centuries. These crosses are simple, usually supp- 
orted by a short cylindrical column, terminated by a rings 
forming a capital. Such is the little cross of the church of 
: Thomas. (7). The coping moulding covering the gable proj- 
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projects to form arfcot and to sive breadth at the base. 

Tt is known how the order of aiteaux has opposed, in the c 
ehurches that it built durins the 12 th and the besinnins of 
the 132 th centuries, to the sculptures lavished in the edifi- 
ees of the order of Cluny. (Art. Architecture Monastiaque). 
ghe tympanums of the portals of the churches of the order fo- 
aunded by S. Bernard ahe usually decorated only by a simple c 
cross in relief. We give (8) that still seen above the lintel 
of the doorway of the church of Pontisny, and which dates fr- 
om the end of the 12 th century; its four arms are of equal 
leasth. 

Also frequently in the interiors of churches on the piers, 
and even on the exterior, on the faces of the buttresses, were 
‘sculptured in the Romanesgue period crosses with equal arms. 
Wost of these crosses (at least those iu the interior) were 
erosses of consecration. One of these crosses is to be seen t 
today on 4 buttress of the church of S. Palais. Although that 
dates from the 13 th century, the cross (9) certainly belons- 
ed to an edifice of the 11 th or 12 th centurier, and it has 
all the characteristics of a cross of consecration. There still 
exists on the facade of the church of S. Giers-la-Lande three 
engraved and pointed crosses, one on the keystone of the door- 
way, and the two others on the sides of the jambs. Here is me 
of these crosses; (10); they are only incised lines filled w 


‘with black color. 
Note 1.p-426. BPhis aAoto wos i WORE to us by &. AlLoux, or 


erehitect ot Bordeaux. 

On the piers of the walls of the side aisles of churches of 
the 12 ta, 13 th, 14 th and 15 th centuries, we have frequent- 
dy discowered under the whitewash painted consecration cross- 
es: nere are several examples (11). The cross A seems to us t 
to belong to the 12 th century’? 8 to the 14 th and © to the 
15 th centuries. In our engravings black indicates black. dark 
gray is reddish-brown; light sray is yellow ochre, and white 
is wnite; these are the colors generally employed. 

Ft sometimes occurs that the consecration crosses of church- 
es during the 13 th and 14 th centuries were borne by paintel 
or carved figures of the apostles. In 1854 was discovered in 
the church of S. Hubert of Warville under the whitewash mural 
paintings, amons which are seen apostles bearing the crosses 


vilaed sig ite figése1d evie oF —- 
Q.eds of ,besoqqe aed xussdin To -ashi0 wuais c 
to tninnkged oft bas adv St sds aniwb sited? 4 
~ctihs odd nt bedeivel sowdqlvoe edd od =petistas 
 - e(sepidesnol eindosdiaowd ord) yon lO To: 1 
-~ot zeise gad Jo sedountio edd to elsdiioq eit 4 
> sfamie 6 yo vine betsr0cceb yWilswew ede bie 
{esiorl oft sveds nese Llise seis (2) evi OW 3 
~2i eedeh ooidw bas .yokigned to dorudo ent Jou 
fsuos to ete emas ascot edt reseee as Sb et 
aief¢ ead mo esnougno bes a1ciisink sag oe vl 
stew ,scuesitiod end ‘to eecst sat fo ,.tofIedxSe € 
serse Llanos dvin B@BBOIO borreg sungenemos ef 
ayveow (sorvednr edd of seodd deaslh ts) Reeeond' 
jo nese ed OF Bf Bseecto seent to ond “101383988000. 
teod dowotdis eateded .2 to dowelo sad to 12018: 3 
-rnoled yiniadise (0). eeo1o sad .qiutnso devel em 
eo Ti hoe .1e9itetneo ot Sf 10 Ad Pheets Dox epeey 
(i ihe seeiT .neidgeto9aneo to ee010 2 Yo eotveiae FORTE 
‘1nd sbhreJ-al-ayrstQ .2 to doindo ens to cheney 
-toob ent to ssotvaved end no sao ,assevorp betas 
of #f 636h .ecms,, eat to aebia sis no evedto! whee 
¥ belli? senkl beetoni cleo ous veda: “(ob ‘jesBe0r9 


. 


M ~RUoTe . woud ay of Seneteues sou otoh vind 5aShew 
| 3 wee 
to eedowno Yo asleare shia ent to ellew edd! 
~tregostl eved en .asiantoso at ct bas dt af an 
~G8Z2010 NOLIaIOSEnOO fojaisg deanedidw ent vebab! Bed 
| dey od eneee Avesoro eat -(Ii): ee lqmexe: evevent 
sag of 0 baer ad Sf sat ot © hyantneo ade con $e 
4aBh ‘idunte nedsoibni xo8ld baiverhas’ 10. alas 
etidw bos ,eadso wolloy ak yardt.odbrl. uneilal 
sbovolans: ‘ylsisnes e10Loo ent 818 sesdt 
~fougutio to ESBLO1D | noiverpeance ead GeHF BIHVOOO comiy 
tedaisgq vd enzod. even eeisodeso ot BM bne. dd €L edt Be 
os fers vooeib) tan hcl, Bl eeelteogs sig to. es 
isiew desvediaw edd. a9h5y siiivaek to I1SduH. .Bitoo a ) 
eoeecto edd anivsed selveoqs ness susdotautnatly 


, 288 

of consecration. These fisures are painted on the walls of t 
the side aisles and choir: they are described and engraved in 
Yol. 20 of the Statistiaue monumentale, published by M. de 
qaumont. Everyone knows the statues of the apostles at the S. 
chapelle of the palace at Paris, which bear the consecration 

_ orosses. (Art. Apotre). On the piers forming the heads of the 
chapels of the cathedral of Troyes are noted Square stone slabs 
overlaid, the angle down, on which are painted fisures of ap- 
ostles also bearing crosses of cOnsecration. 

Buring the middle ages iron crosses were always placed att 
the top of wooden towers covered with slates or lead, and ev- 
en sometimes at the apexes of the stone pyramids, that termi- 
‘nated the towers of religious edifices. The iron crosses were 
surmounted by a cock or a simple vane. There exists a small 
"number of those old metal crosses, often damased by lishtnins 
or destroyed by time and the hand of man. Most were of rich 
design, Silded and of large dimensions. Their base consists 
of a bail or of a rins frequently representins a drason, as 
peynbol of the demon, or again the crown of leaves. Relics we- 
re usually deposited in the ball, that served as their base, 
or in the cock surmounting them. (frt. Coa). The system of c 
“connection of these terminal crosses merits beins studied wi- 
th care by constructors: for these iron articles placed at a 
great height, heavier at top that at base, wera exposed to nh 
hurricanes and did not fail to break soon, to be deformed or 
wear their fastenings. If these crosses were fixed in stone, 
to avoid the vibration produced int the fastenings by the for- 
ce of the wind on the body of the cross, it was necessary to 
proceed with extraordinary precautions. The principal stem w 
was composed of tnree or five bars, one central and two or 
four bracges. Assume the apex of a stone spire composed of co- 
arses (12). The hollow portion of the pyramid stops at R. Tne 
Main bar of square iron C D passes through the solid courses 
of the top of the spirefforming a terminal, and its lower end 
‘is fastened by a key at D. Two or four braces 4, held by two 
bands I K, bent according to the profile of the crowning, ab- 
ut against & stop on the rod at Ge so that if tne wind pushes 
the central bar to one side, its force is neutralized by the 
resistance opposed by the braces, the resistance resolved in- 
to a pressure at Ff or La As for the two branches of the cross, 
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they are connected by halving, as practised in modern ironwork, 
and which is very bad, but by means of a reinforced socket wi 
with a hole for a bolt or Sreat rivet, as indicated in Fis.13. 
These minute details are not to be disdained; too freouent- 
ly in our days their execution is left to a contractor, who 
in his tarn refers them to a foreman, who trusts to the intel- 
ligence of a workman. An accident happens, one takes it to the 
architect, who transfers the fault to the contractor, who th- 
rows the blame om the foreman, that accuses the workman, who 
left the yard six months previously! 
_ f the iron cross is placed on the top of the frame of aw 
wooden spire, its stem has under the covering two, three or 
four branches, accordins to the desree of strength to be siv- 
en to the cross and the resistance that must be opposed to 
the wind. The branches of the fork are nailed to the wood, 
and further have bands fixed hot, to stronsly hold the iron- 
work. If the cross is of very great dimensions (a cross of a 
“spire like that of Amiens or of Notre Dame of faris cannot 
have less than 26.3 ft. in height), it is composed of a con- 
Ssiderable number of pieces, that we can separate thus, (14); 
1, the stem A (see Horizontal section P) with its reinforcem- 
at for receiving the crossbar, 2, the crossbar B; 3, the four 
“souare bars C, more or less decorated and maintained by means 
of rivets indicated in the detail © (these square bars are i 
-inteuded to prevent the crossbar from straining the Hoint and 
central bolt, and as a result to incline to one side or the 
other)‘ 4, D the four branches with indents forming forked b 
branches nailed and banded on the ends of the wooden princip- 
als; 5, & the tree bands made as shown by the sketch B, with 
little keys, so as to be strongly fixed: 6, # the cap, and ¢G 
the clips, 6, 3 the bolt holding the crossbar asainst the st- 
“em in its recess, in all 17 pieces of iron. At M is sketched 
‘the end of tne stem anf the cross, with the rod on which tur- 
as the weathercock, at 1 is forged an end of the crossbar. T 
“The stem is independent and is only maintained in a vertical 
line by tne four branches D fixed at the top of the principals. 
Such ironwork with a heisht of 13.1 or 16.4 ft. may retain t 
the elasticity necessary to not be broken by a rurricane, for 
he four braces takings the place of forks always act inverse- 
yi if one is stressed by the effect of the wind by the means 
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of the stop I, the opposite reinforcement acts as a tie by 
the resistance opposed by the indents K. It is unnecessary to 
say that the timbers are covered by lead up to the cap F. Tf 
the cross attains sreater dimensions (23.0 or 26.3 ft.), it 
is prudent to have double braces with double stops and doubled 
indents, to make the stem of two bars bolted and riveted tos- 
ether, placing the crossbar between them. Tronwork so combin- 
ed could be enriched by means of scrolls and ornaments of ham- 
mered iron attached and riveted. The braces with their joints 
could be covered by leaves of plate cut and modeled, accompan- 
aed by branches of round iron, recurved and bearings at their 
ends flowers of cut plates. 

Fis. 15 gives the idea of this sort of applied ornamenteaton. 
On spires of ordinary dimensions, iron crosses do not need 
to be combined and fixed with this luxury of precautions. Some 
are so forged that the branches and vertical stem form only a 
Single piece with its parts welded together. The little iron 

@foss of the tower of Puybarban near Reole is so fabricated. 
{lthoush that cross has been placed on a spire of the 17 th 

century, it is of the end of the 13 th or 14 th centuries. 
‘We present (16) the general drawing and the details. The fle- 
urs-de-lis are doubled, i.e., are placed in two @irections as 
indicated by the perspective sketch (16 bis) of one end of ¢t 
the cross. A little vane rotatins on the upper arm here repl- 
aces the traditional cock. The cusps that ornament the centr- 
@l square are simple riveted to the sides of the souare. In 
Spite of its extreme simplicity, this cross does not fail to 
be of sraceful form; and if we are accused of indulsence fav- 
orins the arts of the middle ases, we should not prefer to it 
‘the cast iron crosses, that are now placed at the tops of sp- 
ires. That opinion is very probably not shared, since most o 
old iron crosses, that have resisted the storms of the end of 
the last (18 th) century, have been taken down and sold to t 
the dealer in old iron in exchange for those models in cast 
iron, that one finds on the aquays of saris in company with 
Stoves and garden seats. In Brittany and Normandy are still 
found some spire crosses of wrought iron, that date from the 
45 th and 16 th centuries. Here (17) are some of the motives 
‘host commonly revroduced. 
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CROIX DE CHRECINS FT DR TA CTMTTTRRE. 
erosses of Roads and of cemeteries. 
At what epoch did men conmence to erect crosses at cross r 
poads, at the entrances of cities and villages and in Cemete- 
‘ries? I cannot say. One can only state that this custom was 
-yery widely distributed from the first times of the middle a 
ages. Among the monuments still standing, we know none that o 
“precede the end of the 12 th or beginning of the 13 th centu- 
ries. It is to be believed that mauy of these crosses earlier 
than the 13 th centwry, of stone or wood, were covered by a 
nood; for in & manuscript of that epoch is read this passase: 
fold wrench text). thus there have existed coverings over the 
‘poadside crosses, since the priest Jehau does not wish them 
‘placed on those erected in his territory, so that over the 
eross there is nothins blessed or consecrated. This idea ind- 


crosses at that epoch in the north of France. 

 Xore LeP-A433~. AwdAtIONS sux Oeuvres de Rutebeuf, yerttre de 
Prestres-jJehons, published by Jupinol. Vou. Tl. p.ASh. There 
exists o beautiful cross of sandstone at the top of Rue S. 


“gover de Se. Bertin, oy Me. Henri’ de Vaplane, port 1, p. 118. S. 
‘gmer, 1854. 

_ Further, there is reason to believe, tnat crosses were not 
protected by noods except when they bore the Christ, or when 
they were made of perishable materials, or painted and silded: 
for one still sees Romanesque crosses of cemeteries and cross 
roads, that certainly were not made to be placed under a shel- 
ter. The stone cross here given (13), and which is still pla- 
ced in the cemetery of Baret near Rarbezieux, is int too rude 
work for anyone ever to have had the idea of coverings it. Th- 
is cross appears to belons to the 11 th century. 

_ The crosses at cross roads ahe usually placed on a base for- 
Ming a sort of little altar with some steps before it. the er- 
esses of cemeteries rise on steps more or less large, a table 
is ptaced before or around the column bearing the cross. Int 
the cemetery of Mezy still exists a cross of tnis kind, whose 
column passes through the altar table supported by four fisu- 
Pes of the evanselists backed by little columns (19). We sive 
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at A a section throush the axis of the column. The top of this 
stone cross no longer exists, the column is broken off at the 
level B. To complete it we sive (19 bis) the frasments of a 
beautiful cross of the same epoch (about 1230), that are deps- 
ited under the porch of the church of Rougemont. On one side 
of this cross is attached the Christ, on the other in the sc- 
alptured medallion at the centre is carved a hand of blessing. 
Tne section of the stem is sketched at A, that of the arm at 
§. About the middle of the 13 th centurw, crosses of roadsides 
or of cemeteries frequently presented the Christ attached to 
‘the front, and on the back the Holy Virgin carrying the Child: 
or again the statue of the Virgin is placed against the colum 
beneath the cross ae the cracifilx is double. One sees at Fouw- 
heres near Troyes the remains of a charmins cross of this kind, 
Which was formerly placed at the head of the bridge. It rest- 
ed on a pedestal and steps. To the column is attached a stat- 
ue of the Holy Virgin 4.6 ft. hish, it stands on a sroup of 
three little columns connected to the main column. From the 
capital that terminates the column rises the half lensth of 
an ansel, sO arransed that its winss and body form 4 canopy 
‘over the head of the statue (20). Bormerly a stone crucifix 
about 5.9 ft. high surmounted the capital; the fisure of Car- 
ist was sculptured on each face; one turned to the east and t 
the other to the west, the ends of the arms of the cross were 
terminated by bunches of leaves. That cracifix is now destroy- 
ed, and the little monument exists only ap to the upper cavi- 
tal. The Wirsin looks toward the sround and smilas; her head 
‘is covered by a vail and by a fleury crown; Every year, duri- 
no the narvest and vintage, the peasants attach banchessof iw 
wheat and grapes to the feet of the mother of the Realities 
From the base of the cracifix the column is composed of three 
Stones, whose beds are marked at L. The horizontal section b 
below the Virgin sgives the plan A. It is understood that the 
‘Btatue is cut in the same block of stone as the column again- 
“8t which it is placed. 
Note 1.p-43he Ho owe *thiss Growing to ye NiViert, Gtoceson o 


Orehitect of Troyes. 

ywost of these roadside crosses were erected to preserve the 
memory of a memorable fact or as a mark of separation. On tie 
route followed by Philip the Bold from paris to S. Denis, be 


3 Ses Joe 
gidd to got osT .nuwloo eit to aixe edd dQvomid m0! 
eit ds tio aedord ef omulom edd ,etekxe vee 

s to etaemesa% odd (eid Or) svidven oe | 
-eageb eis vend OFSE twods) doogs emee edd 2 
ebie sno oO .faomean0s to dowwde edd to eres: as 
-oe eit af asdd0 eat no gieiadD oat bedosdts et e20t 

-twiveeld to based s beviso ef eitneo edd de nokkll 

ts mua end Yo gant .A ds bedoteie el sede ft 

eebiabsor to eeeeor \windneo dd FL odd to elbbemihe 
od hesostsa daiadd end bednsesxq vitaespes?t sede 
;bLiad odd Satysisos aisai¥ ylol edt otosd sid a0) , 
cnuloo edd temtsts beosla ai ninaiV odd Yo entese 
-~ wot ds aesa end seldwob ei xitiouro sid 48 aeea 
,babl aidd to eeo19 Snimieio e« io aniamen odd: seme 
~tee1 3] .eabiad sdtoto bsea sid ds beoslq ylaom 
~java@ s befosits ei amutoo eid of .eqeve bos fades 
to qunove sno ebmete gi ,dain ott Bob sb 
ead mor? .aruloo aiam sad ot betosnnoo eannl 
Yo d#tnsl tied sat eseta omploo ent sesehrnce 
yoorss g mict yhod bas eknin ait avy: 
xitiouio snose s ylsenro® .( C8) snetete: eda tor 
~200 to saat sad yistiqao ead hednwomane dard 
S$ bos dee6 end od Learsd sao” ,e808? does fo) bers 4. 
s19k e201 oto amas edd to abne sad yteon Baem 
-youesbh won Bi xitioero ted? .esveel to asnongd 
-igso 1edqu edt od ge ylno aterre snemonon oldgein 
heed wed jesiine bas favor) edd baswos exoolnmd . 
-ti9b .te9y -erevll ;awo10 yinelte yd bas Lieven 
W fovasdoand' dostie sinseseq end: .stadniv eee 
-Ig0rved 649 To a9ftom sat to sost edd oF * 
‘eatdt to bsaoqtoo ei omeloo ond xiltLonaqo edd ro 
d moitess fateosi2zon sat .d te bedsaem S18 &. 
atid dand boodeseban ef gl isk aslqvedd: mui 
~fiese anuloo edt ae enote to Aoold omse edd ot 
sbeos ian 
2 a9ascoks Poeseu on ot dgbiion aitt sao 9 Xe. 

| | eee? aay oie -  89yort 
oft evisesig of hetos1e orem aeeeot9. ebisbect oesas 
“id oC .hottereqse io Usen ses 10 tos? ndptiadisiatinss: 
90 noua -% OF anon mort. eacens end qiliol yO UE 
bee Be ME ee vies Beet inh an or 


293 
_ pearing on his saoulders the remains of the king S. Louis, we 
were erected at each station of the procession stone crosses, 
¢hat passed for very beautiful works. Remains of them were s 
still seen in 1792, tney were very beautiful, of lias stone, 
and placed on high steps. 
_ Daring the 14 th and 1° th centuries, to the road, crosses | 
was given sreat richness, the fisures accompanyins Christ Ne- 
re multiplied, while always retaining the primitive arrangen- 
ents. In our provincial museums are still seen a quantity of 
remains of road crosses, they were multiplied infinitely,. for 
the old ones were removed and new ones were erected daily; 
but it is rare today to find any that were pot broken durins 
the religious wars or at the end of the last (18 th) century. 
‘Yet there exist some in the localities forsotten by the icon- 
oclasts?: they are of rude work, for the most beautiful were . 
found near the sreat centres, and these were first to be des- 
troyed, yet all these monuments op barbarous execution arec . 
copies or reminiscences of works, that passed as beins remark- 
able, and from that point of view should be studied with care. 
‘Among those rude imitations, we can cite the cross of Belpech 
21). fae cross is carved and decorated by cross-flowers, and 
bears on one side Ghrist havius the Virsin on his risht and 
‘§. John at his left. At the bottom of tne cross two little f 
fTisures receive the blood of the Saviour in a chalice. Two he 
“Beads above the arms of Christ. personify the sun and moon. T 
The back bears at the centre the Holy Virsin with the Child. 
Pao angels hold the crown of the mother of God, on her risght 
is 8S. John Baptist; at her left is S. James the Bilsrim. The. 
Capital bears four very.stumpy fisures with halos, among whi- 
@h is distinsuished S. Andrew. Two escutcheons are seen betw- 
6en the fisures. This monument dates from the end of the 44’ 
th century; it was entirely painted and covered by 2 hood, for 
it appears that at the end of the 14 th century men returned 
to that custom of coverins roadside crosses. 
There is still seen on the place of Royat opposite the church 
“& pretty cross of lava of the 15. th century. We give a view 
of it (22). The figures of the 12 apostles are sculptured on 
“the principal shaft between four small buttresses. An inscrin- 
tion sivins the year 1481 is carved at the foot of the cross 
beside the Virsin. On the faces of the base in little niches 
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re noted 8 little figures, probably of prophets. 
©The roadside crosses, of cross roads and of cemeteries were 
not always cut in stone,omarble or sranite, they were constr- 
acted of wood, inserted in a stone base. It is unnecessary to 
state that these were destroyed lons since’ their existence ¢ 
can only be proved by the presence of these stone basés piéer- 
ged by a Square nole, that one still finds in the country and 
in cemeteries. There also existed crosses of bronze and of w 
wrought iron. Those metal articles, particularly those of br- 
onze, were melted at the end of the last (18 th) century, and 
we no lonser possess a single example.in France. The form of 
these bronze crosses differed from those siven to crosses of 
stone or of wood} they were more slender , more detailed and 
_picher, and they were frequently divided into several branches 
t0 support the fisures. In the Album of Villard of Honnecourt 
is seen one of these crosses, whose upper part could only ha- 
ve been executed in cast copper. It consists of a column, op 
‘perhaps of stone, placed on steps. From the column rises the 
prose #ith Christ and two crosses fully detached, bearing the 
Virgin and S. John. If we take intosaccount the conventional 
‘manner employed by Villard in his drawings, and we restore the 
‘sketch and proportions, we obtain Fis. 28, which gives a beau- 
tiful example of 8 stone crdss"from the Sround to the level 
&, and of metal from A to the top» this cross belonss to the 
‘tine when Villard lived, i.e., to the first half of the 13 th 
century. Save some rare exceptions, Villard was not an archa-. 
Olosist and only filled his Album with dreawinis made from con- 
temporary monuments. “In the 15 th century”. says Courtalon, » 
“there existed at the church of S. Remy of Troyes a numerous 
confraternity of the cross at the altar of that name... With th 
phe offerings made there, the members could erect in March of 
495, near the church of 8. Jonn in the arande Rue, a very 6b 
beautiful monament in honor of the cross, that was called tie 
Belle-Croix. (Beautiful cross). ~ 
Note 1.pehate See ALVouw de Villord de Honnecourrt, orchirtect 


“of the 13 th. century. po. BB. PV. 14. Imp. Lio. 1252. 

q Note Qep-AAi. The place offupied vy that cross at Troyes s 
StiV\ bears the nowe Of Belle-Sroix. 

The description of this cross, that is found entire in the 
Voyase archaeolosiaue dans le departement de f’ Aube, > Sives t 
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he idea of a monument of Sreat emportance. This cross was 
"entirely of bronze, except the pedastal, and was decorated by 
pumerous fisures, amons which Were distinguished Satan and 8 
Simon the masician, that tne people of Troyes called Simon 
Waquet. . At the feet of the Christ was seen the Yaddalen em- 
bracing the fsot. and the stem of the cross, at each side were 
¢. John and the Virsiny below were S. Louis, S. Loup, &. Louis 
and prophets, amons whom was seen Mahomet. A memoir on this 
monument was drawn up in 1530 and reported by Grosley, which 
informs us that 1% was originally surmounted by a canopy or 
dome of masonry, borne by very high columns, “the whole very 
triumphan: and full of paintings of sold and azure, furnish- 
ed with images and other beautiful and appropriate works. Th- 
at this cross replaced one of hard stone decorated by imases, 
that fell into ruin and decadence, was removed and transport- 
ed to the cemetery of Hotel-Dieu-S. Esprit, and was then col- 
lected and erected close to the tomb of the noble man, Nicol- 
as Boutiflart, during life e citizen of Troyes.”0n Yednesday, 
‘Dec. 5, 1584, a nurricane overthrew the dome on the cross, w 
mich was broken, thoush a Sreat bar of iron traversed it from 
top to bottom. “Tae fall of the beautiful cross,” adds WM. Ar- 
aad, “facilitated tne examination of the relics that it enclo- 
sed; there was found in the head of the imase of the Virsin, 
wnica was behind the crucifix, a small closed bronze box fast- 
ened by an iron wire.” The followings year, In 1585, the beau- 
‘tifal cross of Troyes was restored, but without the dome that 
‘covered it. This monument was melted in 1793; it furnished 942 
ibs of bronze, its neignt was 3¢€ ft. 

{ Note Bep-AdAi.e A curious work published oy Me. F. Arnaud, poin- 
_ Troyese 123 (- | 

We sive (24) from an old drawing and stained slas of 121, 

ao hie entry of kins Henry the Great into his city 
‘of Troyes in 1595,”the entire monument witnout the dome that 
Covered it, of tae form of which we have no Sraphical data. 

In Brittany are still seen a sreat number of stone crosses 
rom the 15 tn and 16 th centuries. (See Voyase pittoresaue d 
dans l’ancienne France, by M. Nodier and Taylor. 


CROSSR. Art. Crochet. 


COROSSETTH. Horizontal end of a voussoir. 
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_ Stonecutters sive this name to the ends of the voussoirs of 
an arch, that return horizontally to form a wall. During the | 
middle ages these were not employed in the jointins of arches; 
they always had an extrados. (Arts. Appareil, Construction).< 


CROUPR. Hip Roof. 

. Sisnifies that a roof does not rest asainst a masonry Sable. 
gircalar or polysonal apses of churches are terminated by hiv 
roofs. (Art. Gharpente). En civil architecture, architects a 
antil the 1€ th century very rarely employed hiv roofs; the 
buildings are covered by Sable roofs closed by sables at the- 
ir ends. This was an antique tradition that the middle ages h 
hed scrupulously retained, and it was very wise. The artists’ 
of the Renaissance, and particularly those of the 16 th cent- 
ary: who pretended to return to the principles of antiauity 
commenced to place on edifices roofs terminated by hip roofs, 
and in our days as one on the facade of the Pantheon, for exa-_ 
mple,,men have gone so far as to place hip roofs on pediments 
“that are gables. It is difficult to carry farther the forset- 
tins of the principles of the architecture of the Greeks and 
‘Romans. But in tae history of our art, one finds durins three 
centuries many other sinsular things. 


CRUCTPIX. Crucifix. 

Christ on the cross. In cathedral, abbey or parish churches, 
it was customary to place sreat crucifixes of wood or metal 
‘suspended over rood salleries or transverse beans, that indi- 
cated the entrance to the choir. There exists in the museum of 
Cluny a crucifix of the 12 th century, as larde as nature, w 
Which must have been made to be set above a beam. This fisure 
is of chestnut wood; the nude parts are covered by painted p 
parchaent:. the draperies, head and hands alone are without a . 
covering. Du Breuil relates that at the entrance of the cm- 
ir of the cathedral of Paris, at the top of the gates of the 
food screen rose cP Sreat crucifix, that with its cross was in 
but one piece,” and he adds,“that its foot was made in an arch 
of another sinsle piece, which are two masterpieces of cutting 


and seubpture.” 
Q Note 1.p-Ahhe Theotre des antiquities de Paris, po. 13. 16226 


“Tn the primitive times,” says %. Didron, “was seen the c 
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eross, but without the ormsifaed deity. About the 6 th centu- 
ry is 8 mention of a crucifix executed at Narbonne; but this 
is a strause fact and mentioned for its novelty. In tne 10 th 
century some crucifixes appear here and there: but the craci- 
fied Qne appears there with a mild and benevolent countenance; 
ne is further clothed in a longs robe with sleeves, that only 
permits the nude to be seen at the extremities of the arms a 
and legs. - In the 11 th and 12 th centuries the robe is short- 
er, the sleeves disappear, and already the chest is sometimes 
uncovered, because the robe is only a sort of tunic. In the 
13 ta century the tunic is as short as possible; in the 14 th 
it is only a piece of woolen or even of linen, wound around 
the loins, and thus until our days, Jesus on the cross has con- 
stantly been represented. At the same time that gloom is cast 
on the figure of the chucified, and that are impressed the p 
phnsical sufferings of his divine body, at the same time it 
‘is despoiled of the robe and the little vestment that protec- 
ted it.” Indeed the crucifgxein the museum of Cluny is covered 
by a short skirt witn little folds, his head does not indica- 
te physical suffering, but rather benevolence: his eyes are 
open, his hair is not in disorder, and it does not appear thai 
the crown of thorns has been placed on his head. The primiti- 
ve crucifixes, such as those of S. Sernin and Amiens, have t 
the head covered by a royal crown. In the 12 th century Jesus 
on the cross usually has the head bare, and it is only fromt 
the 13 th century that is seen the crown of thorns enclosing 
his head, bowed toward the earth. Yet the tendency toward re- 
8lism already makes itself felt at the end of the 12 th cent- 
ury. There exists in the sacristy if tne cathedral of Bordemx 
8 crucifix of ivory of Sreat value as a work of art; it belo- 
‘Rés to the second half of the 12 th century. One sees that th 
‘the artist has sought the imitation of nature, ard the tortu- 
Ted deity is a suffering man. The head (1) however retains 4 
calmness and a srendeur of expression, that merits the atten- 
tion of artists. Only tnree nails fasten the members of Christ, 
“While before that epoch the nails are four in number. The cm- 
eifix placed on a rood screen is ordinarily accompanied by +4 
‘the Virsin and S. John. The Virgin.is placed et the right of 
he Saviour, S. John on his left. Sometimes an angel at the 
oor of the cross receives the blood of Christ in a chalice. 


1 Go 


ausneo dd Bond TuOdh -yied heitioute edd toodse 

aids dud ;enuedash te betvoexe xeTLonIO 6 — 
fg Of ocd ol .vetevoa esr 10% Esanoltacm bos doe 
-iowio sad gud ‘egeag bas o19d' Iseqaqs. eons Tio 
-eonanesngoo OTETSES bra ‘atte & adgiw e1end | 


sonkteuoe al seedo edt ybaouls bas: casecasetbu seven 
oat al >.odagd to. daoe s yino ef edot ent sae oed | 
i Af sat ni, peldieaog es diode es.al olnnd: ens : 
bayois bosow ,meatl te neve 10 aeloow to eoskas 
-~Ne esd 22010 edd wo suasl ,eyeb mo Liton. eudd | 
gaso eg moold tedd omtt emaa odd tA -cerneesagea 
q eft boeeetqmi ots gad bas ybertiooto edd Tees 
$k omit omega sdd de, yhod eatvib eid to: as ties 
~ogto1g dedd dosassev eissil ot bus dos edd to bedse 
beyeveo at yould to museum eas ndoxdTioure reese 
-~soibags ton ecob Baed eid .eblot olsirl adiw #9 
e1e gave aid. :sonslovensd asider sud sizer f 
ged? seecces gon a90b di has. wehr0etb ad: ton-et | 
~igimiaa edT .beed eid no. becelq aged ean. aaceul 
¢ eved ,gneimA bas oimis® .2 to seodd es cons 
gneael yindnoo dd Sf edd aT .nwore [syorisoyds 
a mort vino ei cf bas -,s1ed baed edd> ead: ea 
enieotone enaods Yo aworo sat nese ai tedd 1yis 
~91 hiswod yonebned eft Jey. .ddase edd bares. beet 
-tn9o dt Shed? to bao ont ts slet tests vedemoubs 
xsesbhio® to Llexbeddso end tk ytelsese odd of etekx 
~oled vi dis: to Atow 8 es sulsev teeth. to: phi <: 
dt tedd gese soO «yandaeo da SI edd to. tlet: baos 
-ys10d sit baw ,oassn to noidstini od Jdan08 ead; 
s enistet isvewed (1) beed oT soem: enrsetioe is ar 
-netds edd etivem Jedd. .nofesstaxe to webs|s3 8) bas 
aiid to eisdmem ond negast eiien seisd ylad pea 
-~io en? sredmun ak tH0t eis elisn ead. oogs: wsead 
¢ yd beinsqmooos ylixasoibio ai neet0g boot 8 n0 bee 
to tdkiat edd ts beoslq at .ntgaiV of? .ndol “heli 
odd ds lepoe ne zomisemo® sdied aid no adel yeti we 

I shasecrtas & al sarod to boold oad aan Ab eda 


' 298 


Jn paintings and stained glass, on the reredoses of altars, o 
one frequently sees at the right of Christ the Church, that 
peceives the divine blood in a cnalice, on his left beins the 

a. that turns away and whose eyes are covered by a v 


has a cruciform Atel 
Note 1. pehAB. Iconodraphie chretienne, Histoire de Dieu. . 
pe 2hA. Pris. 1842. 
Note 2.Pe-AdS. The crucifix of S. Sernin of Toulouse, ond + 
that of Awivens. 
Note Bep-AdASe Rother o short petticoar. 
Yét this sign of divinity is omitted in many paintings and 
reliefs of the 13 th and 14 th centuries. In paintings, stai- 
ned Slass and reliefs, the artists have often represented ab- 
ove the arms of the cross the sun and moon under the form of 
busts of ansels, weeping and holdings two stars in the folds 
of their mantles, or again in the form of silded disks, one 
radiating and the other indented. About the end of the 13 th 
century, Christ on the cross as twisted and weakened, and the 
arms no longer form right ansles with the body. The head of 
‘the Saviour is impressed by the expression of physical suffer- 
ins carried sometimes even to exasseration, as may be recosn- 
ized “ghd examining the stained Slass of paintinss of that epoch. 
e).* his tendency to realism is still more sensible during 
the 14 th century, and the artists came in the 15 th century 
to give to the crucifix all the appearance of a human nature 
subjected to the most painful torment; this was to replace in 
the minds of the faithful the sentiment of the triumph of the 
Wavinity on the cross by the feeling of pity. 
Kote 1.p-4h4@. From the old chopter hal\ of the cathedral of 
MEysen-veloyileresco pointing of the end of the 13 th century). 


CRYPTHR. Orypt. 
The etymology of this word (cryptein, to conceal) sufficien- 


tly indicates its sisnification. The first crypts or consecm- 
ted Srottos were cut in the rock or bailt of masonry undergr- 
und, to conceal from the eyes of the proface the tombs of the 
lartyrs. later and over those caverns venerated by the first 
jhristians were erected chapels afd vast churches’ then crypts 
ere established beneath edifices intended for worship, to con- 
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contain there the sacred bodies collected by the piety of the 
- faithful. wany of our old churches possess crypts that date 
in @ very remote epoch; some are only rectangular rooms cover- 
ed by tunnel or cross vaults, after the entiaue method, some- 
times only ornamented by fragments of columns and capitals r 
radely imitated from Roman architecture, others are actual s 
gabterranean churches with side aisles, apses and niches. Or- 
pts are generally entered by stairs that start at both sides 
of the sanctuary, or even on the axis of the choir. 
_ The charches of France and of the banks of the Rhine prese- 
nt great variety in the arrangement.and form of their crypts; 
several are constructed with a certain luxury, decorated by 
paintings, by marble columns and ornamented capitals, and are 
-gafficiently large to contain a great number of the faithful: 
they most frequently possess two stairs, to permit the numer- 
ous pilsrims, who come to implore the assistance of the saints 
whose remains are deposited beneath their vaults, to descend 
in procession by one stairs and ascend by the other. Thus are 
avoided disorder and confusion. 
_ With rare exceptions, crypts receive light by narrow windo- 
‘WS opened on the exterior of the churcn or the side aisles of 
the Sanctuary. This last arrangement seems to have been adopt- 
ed when the crypts were excavated under the choirs of Romanes- 
‘Que churcnes surrounded by a side aisle. Thus the openings th 
‘that admit air and light into the crypt open in the wall of 
the consecrated place. Then the choirs were elevated above 
the pavement around them, which adds to the solemnity of the 
elisious ceremonies, and this permitted those voresent to sce 
“from the side aisle what occurred in the crypt. Most Rhenish 
@hurches still retain that arrangement, that we see adopted 
in a little churca, several parts of which seem to date from 
‘the 6 th century; we speak of the church of S. wartin-au-Val 
of Chartres, “Originally one entered the crypt,” says M. Paul 
Durand, in the faithful description that he has siven of that 
edifice, ! “by two little doorways placed at the risht and left 
Of its western part. These doors still exist. It is probable 
that formerly the spectator, placed in the great nave, could 
“Bee the interior of the crypt through a middle or two lateral 
Peninss made in its western front, as may still be seen in 
everal churches of the Sentre and West of Hrance.” Between 
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the raised floor of the sanctuary and that of the side aisle 
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is a sufficient difference, that windows could be opened in 


the supstracture of the arcades of the choir, so as to lisht 


the crypt and permit the interior of the crypt to be seen, w 


whose vaults rest on two rows of four little columns each. A 


‘though the church may have been mutilated aud partly rebuilt 
on several occasions, still the bases of the little columns 
of the crypt and some primitive capitals are workjothat appe- 
rs to belons to a very remote date, still near to the-artssof 
the late empire, and presenting all the characteristics of t 


the sculpture of the celbrated crypt of La Ferte-sous-—Jouarre. 
Note 1.p-448. Rapport sur VLrestise et Lo crupte de S. yorrt- 


Am-ou-VYol ot Chartres, by M. Powl Durand. chortres. 1858. 


— Note 2.pedAA4S. See Archives dee monuments hostoriaues, pub. 

wader the ouspices of S. EB. winister of State. Gide BAVtION. 
Romanesaue crypts rarely have a height over 9.8 to 13.1 ft. 

from floor to vault; it was then necessary for these vaults 


to be borne on a guincunx of columns, if the crypt occupied 
avery extended area. However the crypts beins excavated un- 
der an apse or a sanctuary surrounded by columns, the wall 
that enclosed them at the east was sSenerally semicircular. 


tet uS take as an example one of the oldest remaining crypts, 
that of S. Avit of Orleans. ! Se Avit died between 527 and 529; 
‘bis body was transported to Orleans and buried not far from 
‘the walls. “Childebert I, passing through Orleans to go to 


‘fignt the Visigoths, desired to see the relics of the saint; 


‘he made a vow to build a charch at that pkad¢e where they were 
Bpposites, if he obtained the victory: he returned triumphant 
and fulfilled his engagement.~” he church was afterwards sa- 


‘ed several times by the Normans, durins the siege in 1429 a 
and in 1562: it was torn down in 1710. Bven a trace of it was 
lost, when in 1853 excavations made to extend the buildings 
f the seminary brought to lisht the crypt of S. Avit, which 
appears to us to belongs to the structure of Childebert. 

ig Note 2.p-h4AQ. See Ropport sur va orupte decouverte dons ve 


Note 1.9-A44G- Fhis crypt Ve now comprised in the vuilaings 


oF. the great sewrlnory of Orleons. 
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Ne give (1) the plan of this monument. It will be observed 
that tne entrance A is found below the semicircle, whose vau- 
its are borne by 4 piers of octagonal section, at B is a rear 
pall (martyrium) separated from the apse by a masonry wall wi 
with openings. The little altar must have been placed in C a 
and the body of the saint in D. We find analogous arransements 
adopted in most of the primitive crypts’ indeed the relics w 
were deposited beneath tne main altar of the sanctuary, placed 
_ before the apse occupied by the clerics. Fis. 2. sives the t 
aasverse section of the crnpt on the line & G looking towa- 
rd tae open wall; and Fis. 3 is the lonsitudinal section on 
‘the line H I. The last section shows at A the tomb of the s 
-gacred body, at 8 is the principal upper altar placed in the 
“sanctuary above the body of the martyr, at C are the seats of 
the clerics (chorus), and at D is the altar ea the crypt. The . 
construction of the crypt of S. Avit was made of rubble rude- 
dy dressed, separated by very thick mortar joints. The sgrotte 
“designes to receive the sacred body is sometimes merely a re- 
| cess, aS at S. Germain of Auxerre, in the crypt of the cathei- 
fal of Chartres, and in the church of Vezelay’ on the contra- 
“ry the crypt 1S sometimes an actual nave enclosed by a side 
aisle. The last monument is well magked in the crypt of the 
“eatnedral of Auxerre, that we suppose was built in the 9 th 
to 10 th centuries. Here (4) is the plan of this crypt, today 
| enclosed In structures of the 13 th century. The nartyrium A 
is &@ lons hall with vaults resting on a quincunx of piers: 
the Sacred body was placed at B, the little twin openins at 
the back recalls the opened wall that we found in the crypt 
of S- Avit of Orleans. An ambulatory © surrounds the martyrium; 
a Single stairway remains now at D, but there is every reason 
| tO believe that auother was found at &. The altar was placed 
if tne back of the niche G. Thus the faithful descended by o 
"one of the stairs, could see the tsmb of the saint through t 
| the Openings arransed in the wall of the martyrium, make the- 
ir prayers before the altar,and ascend by the other stairs. 
The crypt of the cathedral of Onartres had a very narrow sta- 
ifs but an ambulatory with chapels of great extent. - The cryot 
a the abbey church of S. Denis presented the same arrangements 
before the rebuildins undertaken by Susger: in rebuilding the 
‘semicircle, tne illustrious abbot retained them and added vast 
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chapels to the ambulatory surroundins the martyrium, to which 
e left its primitive form, ~ probably not desiring to touch 
his consecrated place. Yet it was Suser that removed the re- 
lies of S. Denis and of his two companions from the crypt, w 
“where they had been deposited, to place them vengee* the alta- 
ar of the martyrs, at the back of the sanctuary. (Art. Autel). 
Mote 1.p-452. See wonog. de Lo coth. de Ghortres, by K% Los- 
(8us, pub. by wWinistry of public instruction and worship. (in- 
complete), and Bescription &€@ Lo cothedrale de ghartres, by 
abbe Bulteau, 
Note 2eHe4S2- The mortyriua of S. Denis dotes from the 9 

“th or 10 th century. 

Norte 3. Pe AdZ- Soe Art. SChosse, Pict. du Mobilier Fronc. 
: One of the larsest crypts that has been erected is certain- 
ly that of the abbey of S. Benisne of Dijon. This crypt exist- 
ed from the 6 tn century beneath the sanctuary of the church 
built by Gresory, bishop of Lansres. Im 1001 William, abboto 
of S. Benisne, undertook to rebdaild tne church and crypts, D. 
“Planchet *ohefers that FYilliam only repaired the work of bish- 
0p Gresory, and that he only built entirely the rotunda seen 
behind the apse. As for the church, we cannot know whether he 
pebuilt or repatred it, because it was entirely rebuilt at the 
end of the 13 th century; but some recent discoveries have 
rie bare the remains of the martyrium containing the tomb of 
the Saint and the cellars of the rotunda belongings to it: now 
these structures are identical and possess all the character- 
ics of the barbaric architecture of the besinnins of the 11 th 
century. It is tnen necessary to see there the monument of t 
- epoch; yet it is certain that abbot William retained the 


a 


Nore AePe ABZ. BIS] Go Bourgogne. Voie rvs 

Norte S.p-AS2e Excavations mode in Nowe, 18.8, under the dir- 
ction of M. Suisse, architect, hove uncovered the remains of 
he crupt of S. penigne ond the Lower story of the rotunda, 
hese precious remoine ore to be consolidorted ond will ve pr- 
Berved. 

The subterranean plan of thet edifice, uniove in Prance (5), 
hows clearly that the orimitive crypts extended beyond the 


es eas sor 
foiar wit ou Ayttem ead auiieneuy 3 | 
povod of oointzeh gon yidedorq — 
~e1 iy bevomed tals tegu” eaw TL TOY .eoela Bogwaei 
w ,JqvIO ede mot? enotmsamoo ows’ eld To thr 
-stie etd adeoned meas eoslq oF besieged. need Ba ow 
(fegsa ware) € syrentonse’ sido to dost edd te (eayeagm 
~a30g K yd ,agrtrodD sh .dtoo ov nda sednkio al 
~0t) .qitavomw bao mostourtaad obsduq Jo yrted 
yd ,207ftotn 96 Sforbsdtoo of $6 aoltgiroseGs 


@ eft wor? eotodh ehiwed «2 Fo avirtytrom 9A? £8 
(.0907F T9FILIOK wh stotd ,9ee0d .t7h 998 28h 
-nistyeo ai betoete nsed eed sedd BFqYIO ase 
~setxe tqyro Bis? .mokid to enkined .2 to. vedi 
dows sag to yisutonee say ateensd yIsTneo a 
otodds .meilli® LOOt aI .esrgne7 to aoderd (ee 
-J .edayio bos dousde ead blisdet od yeodrteban 
~ferd to dtow ead Bbeareges: vino meri li¥ gens~ ens! 
noee abavton sat vileatins tited yino ef Saad, Oi 
ef asdéenw woat genase en ,fosvdo ead 204 call 
sm te glides viesites ean ot enosoed .ti heves 
gved ~ selasvooeib geeoon. emoe Tad wausas® Ad 
$o dwod eft Seintsdinoo mpisysism edd to enlemeee 
won {oi OF Bodvnoled Abnvtor edd to erelis0 ead Ba 
-istogisio sft [1s eseeeod bos Ibottusbt e16 Beaagent 
dd ft odt Yo Bntanived edd 10 e1nsoedidow ofsedaad © 
¢ to dnemonom ede oxsdd see OF Yisseeosn Head ebeeT 
ons Hentatet meti{LiV Jodde saad aisdieo, eb tie 
eexinsoosd ono sae1nsouatse naLhbensag eid oF 8h 
B28 SinTooIse le hie og to atnomoaent ebnst bas 
en: : 
xa SOV. sagogruos 9b. .t84R%S 
~ Wb. ‘nade ugha (8g82° 00 GOK al. ghom saottovooxk ¢ 
30 anlousy sdt Lerscoomu seat \fostedore’ 99e/Ua! Ki > 
épbautow ott Fo yrota newod edt ba0 aabinsg +8 FO #4 
ents? Jidu bao i ae artes ceaceutenei ea 


P 2a 


airs yh ‘ . a 0 $ “4 nr 4 


(a gone1e nt seotae: aabeebes dead" (eicnates aseaeate 
edd bnoved bebastxe ataquio svidiniag odd sede’ ys 


393 
parts A, under the transepts of the lod church. In these two 
galleries most probably ended the saairs of the crypt of bish- 
9p Gresory. Perhaps from the time of William, these old stairs 
had already been suppressed or judged insufficient, since two 
others had been constructed in the two round towers B, that 
flank the rotunda. The tomb of the martyr was at C, covered by 
a shrine and placed below the pavement of the crypt.! At Dis 
found the chapel of S. John Baptist, erected in the 6 th cen- 
tury, tf one believes D. Planchet.* The entire crypt, rotunda 
and chapel, are vaulted with rubble, except the middle part G, 
which remains open. This arrangement known, one understands 
how the processions of pilsrams must pass around the tomb of 
the saint, around the rotanda, ascend either by the stairs to 
the two round towers, or by one of the stairs originally opst- 
ed at A. The circular crypt, not vaulted at the centre, allow- 
ed two stories terminated by a dome,of galleries to be seen, 
mica must have produced a very beautiful effect. Before the 
“rebuilding of the choir in the 13 th century, whose foundati- 
ons are seen at # I I, it is to be believed that the extent 
of the subterranean story was Sreater still, and extended un 
der the Romanesque choir and the transents, Theh one can res- 
ard the crypt of S. Benisne of Dijon as the largest of known 
Revie. This very remarkable monument was sold for the value 
of the materials at the eud of the last (18 th) century by t 
- commune of Dijon. (Art. Saint-Sepuclhee). The contractors 
judged that the stones of the crypt were not worth the trouble 
Be be taken to remove them, and this crypt has remained to us. 
-mearly entire. Today the people of Dijon accuse their fathers 
of vandalism in resard to the venerable remains of the ruins. 
| Note ~1.-peAd4e The remoins of this tomo are sti visible. 
Note 2.H-A54. The suostructure of this chopel not beinds un- 
covered, We CGONHOT oOssisn oO precise date to Its construction. 
4 This arransement of cryots, whose ambulatories are found o 
oOutside the place reserved for the body was not tne only one. 
yf many cryvts of small dimensions, the sacred body occupied 
8 sort of niche or little apse built or excavated at the eas- 
tern end; then the faithful on descendins the stairs found t 
themselves before thie sacred body as before an altar ee 
at the back of a chapel. The crypt of &. Seurin of Bordeaux 
‘Which dates from the 11 th century is constructed on that pr- 
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Eprinctple- Here (6) is its plan and (7) a perspective view of 
the interior, the tomb of the saint is placed in the middle 
of a sort of srotto preceded by a ball with three aisles, the 
central nave nas a tunnel vault, as well as she side aisles. 
_ There exists at Vica in the district of Gannat a little and 
wery curious crypt, in which the place of the reliouary is per- 
-fectly indicated behind a massive altar. & Sinsle stairway 4d 
descends to that crypt, whose plan is here (8). The reliouary 
is at A and partly enclosed in the wall. The view (9) of the 
rear of the crypt needs no description. 

Sometimes, but more rarely, crypts present in plan the arr- 
-angement of the upper story. Such is the beautiful crypt of 
S$. Butrope of Saintes, one of the largest existins in France. 
This crypt also presents a remarkable peculiarity, that it is 
abundantly lighted, and that its capitals are richly sculptur- 
ed. We regard this structure as in part belongings to the last 
years of the 11 th centurw or the beginnins of the 12 the Tt 
is @ nave (broad for a crypt) 17.7 ft. wide, terminated by a 
semicircle with side aisle around it and three radiatins cha- 
pels. Here is its plan (10). At A is the tomb of the saint, c 

composed of a slab olaced on two steps. The construction of 
“the vaults of the crypt of S. Seurin of Saintes merits beings 
“examined with care; the vaults of the middle aisle belons to 
the 12 th century; they consist of transverse arches givins 
8 half cylinder in section, between which are tarned cross 
vaults of rubble and without Sroins, at the apse there are 
arches of rectansular section, that unite there in an enormo- 
as boss. Our, perspective (11) sSives the appearance of the in- 
‘terior of this crypt. The walls of the side aisles were repa- 
‘ired at the end of the 12 th and in the 13 th centuries, as 
well as the vaults of the two side chapels. The apsidal chap- 
el was rebuilt, but the original arrangement is easily seiod. 
pike the upper church the crypt is preceded by a vastonarthex, 
‘whose walls alone belongs to the construction of the end of t 
the ii th century. 
) Note 1.p.AB%. MU. Letronne thinks thar the funerary slobo dotes 


{row the 4 th or B&B *h centurrtes. An altor has unfortunotery 
deen ploced before thet towd, and Vt destroys the drond effect 
{ the crypt. On one of the slopes of this funerary slob is r 
20d Wn Rowman capitals only the incised nowey- Eutropius. 
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It seems to us superfluous to multiply examples of these s 
_ subterranean Stractures, that nearly everywhere present the 
same charcater. We have sought to show our readers the most 
“remarkable varieties of French cryptse often these are only 
very Simple cellars without side aisles and deprived of all 
ornament, or stractures whose irregular shape was caused by 
ancient exacvations, and were held to be preserved by a feel- 
ing of religious respect. 
7 About the eud of the 12 th centurw, most of those sacred b 
odies, until then contained in the crypts, were placed in 
metal shrines and deposited under or behind the altars of the 
upper churches, thus one sees fo crypts in churches entirely 
built since that epoch. The cathedral of Bourses forms a sind- 
le exception; but the sloping ground on which was erected that 
edifice, much more thau any religious idea, caused the adopt- 
ton of the construction under the side aisles of the apse, of 
4@ Subterranean church, that indeed is only a ground stora. st 
‘Chartres the architects of the 13 th century retained the old 
erypt of the 41 tn century, because thet cryot was held in s 
Singular veneration among the faithful, and that the solidity 
of the constructiou permitted the placius of the new structu- 
re on that old masonry. The programme according to which the 
french cathedrals were erected at the end of the 12 th centu- 
y did not comprese crypts, since those vast edifices then had 
@ character both civil and religious. (Art. Cathedrale). Bes- 
des, one will observe that most of the old crypts of the pa- 
Pish or monastic churches were so arransed, that from the na- 
6 were seen the entrances to the crypt, the choirs must then 
e elevated above the pavement of the transepts by several s 
iteps, as for example in the aobey church of S. Denis. That 
rrangement suited a monastic church ofimnich only a part was 
reserved for the public, but could not be accepted iin our sre- 
t French cathedrals, where it was especially reouired to of- 
er to the multitude of the clergy a level area from one end 
© the other of the edifice, | except at the entrance of the 
hoir, which with its side aisles was raised two or three steps. 
Note LepP. ASQ. POY example at the cathedral of Poris, vefore 
the enclosure wos established im the 14 th century, the sanc- 
Wohy was On a Level with the side aisles of the choivg the 
\tar alone wos roised by seversl steps. 
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_ On the contrary on the banks of the Rhine and in the provi- 
neces of the Hast, the cathedrals possessed from the 11 the 
century and retained later=-their crypts half buried in the 
ground, so as to raise by several feet the pavements of the 
sanctuaries. Those cathedrals having two apses durins the Ro- 
manesque period, one at the éast and the 6ther at the west, 
these two apses often each had its crypt lishted from the 
north and south side aisles, and by windows pierced in the 
semicircle without side aisles. At the cathedral of Besancon, 
before the mutilations that for a hundred years have suééess- 
ively modified the plan of that beautiful edifice, there were 
two raised sanctuaries and two crypts, the same arrangement 

at Verdun. At Strasburs-ene of the two crypts is retained be- 
feath the choir much elevated above the nave. At Bambers are 

‘still seen two sanctuaries at east and west with their enclos- 
ares and the two crypts. One of the most beautiful and oldest 

erypts on the banks of the Rhine is certainly the crypt of t 

“the catnedral of Spires, which according to the usual custom 

is half buried in the ground and receives light from the ext- 

erior. In England the crypt of the cathedral of Canterbury is 
far larsest and the most interesting, havins been successively 

-enlarsed as the edifice was extended. 

4 All the old Romanesaue crypts present traces of paintings, 

the very curious ones in Auvergne were entirely covered by 1 

legendary subjects often carefully executed. Under the choir 

of S. Benoit-sur-Loire exists a crypt allowins still to be s 

seen fragments of painting, that belongs to the 10 th or 11 th 

Centuries. In a sreat number of crypts existswells: freouently 

the water was regarded as miracalous. 

We should not-chose this Article without mentioning a sing- 

ular fact. Hugues of Poitiers in his Histoire du monastere de 

Vezelay (Book 4) saysf- “Fire caught by accident in the vault 

over the sepulchre of the blessed Mary Masdalen, a friend of 

God; and this fire was so violent, that even the supports cal- 

led beams by the French, that were placed in the upper part, 

| were entirely consumed. Yet the uooden image of the blessed 

Maria, mother of God, which was placed on the floor itself of 

the vault, remained entirely protected from the fire and was 

Only blackened.” Is Hugues of Poitiersrunderstocod to speak of 

§ wooden vault coverings the crypt over the sepulchre of Mary 
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_Wagdalen, or of the upper carpentry of the church? What would 
“pause one to believe that the fire destroyed the vault or ra- 
ther the floor covering a crypt is the rest of the text: the 
monks having found relics im the wooden image of the Virsin, 
the surroundins people hastened to see that image so miracu- 
loasly preserved. Gilon, prior of the monastery, explained b 
before the multitade of people how should be repaid the acts 
of grace of the previous discovery, that had been made. “At 
this recital,” adds Husues,“all wept for joy, and when it was 
desired to restore under the vault of the sepulchre of the 
‘beloved of God’, there was such a sreat multitude of people, 
etc.” Thus one can believe that it was the vault or the floor 
- gervins as a vault of the crypt, that wes burned. Yet there 
Pemains at Vezelay a portion of a crypt earlier than Gilon, 
(1165) and this part is vaulted with rubble; the other part 
of the crypt under the sanctuary dates from the last years of 
the 12 th century, i.¢., was rebuilt after the fire. Thus one 
ean admit, that ander the sanctuary in the 12 th century exis- 
ted a sort of raised floor under which was deposited the body 
of Mary fasdalen, and on which stood the wooden image of the 
Virgin. 


CUISINE. Kitchen. 

) We have no accurate idea of what were the kitchens and the- 
ir dependances amons the Romans. Were they included within t 
‘the houses aS in our days, or were they arranged in separate 
‘buildings? The last hypothesis seems to us the most reasonab- 
le. It is to be presumed further, that the families in Rome, 
Who did not posses numerous slaves and onty occupied rented 
apartments, sent outside to purchase from the cookshops afid. 
‘Other dealers the needed victuals at the time of need, as 
Still practised todan in most cities of southern Ttaly. The 
Bauls and Sermans, like all primitive peooles, cooked in the 
Open air. Gresory of Tours speaks of these repasts taken in 
‘the Sreat sheds or wooden barracks, that the French kings 
built where they wished to reside for some time? in that case 
the foods were prepared outside in the midst of vast firepla- 
ses built of bricks and of earth. thedayece tapestry the men 
of William are seen cooking in the open air; it is true that 
this scene occurs at the time of the debarcation of his army 


u 


S Bas)-en- 
; I ilui« 


yor 

bivow ded¥ Tdowdo-.edy to vidaeqrse. seqee 04a 
~st 10 divev edd heyouteod ealt.end paren 
sig :axed edd to deer edd ei dqyio 6 saiitevoo 
,e2eail¥ edt Yo eRemk ceboow odd mk eoilet base? 
~soeiin o8 etemi dedd eee o¢ bonstesd. eiqosqns 
d fentsloxs ,viedesnom odd to aolig wold .bevisseig: 
ados eid bisqer ed bluode vod siqosq to enna 1 Lom 90 
th” .ehem geed bad gent ,yiovooeib epoivetq od 
aw oi nedw bas .yok 109 toow Ils” eena08 ebbe Ff 
etd to sidelnqes eid Yo Jivev edd teban s10deea 
eiooeg to ebutidium teexk 8 dove asw etedd » (08 Me 

soo! eid 10 ¢iusy odd ean di tedd ovelled asc eno 
syedd fo’ .sbemted gow teddy ,dqyie edt to +1ser aaa 
nolio medt toifaes gayyo s to noLsi0g & yele 
dysq wsddo edt yeiddur atin bedivav ef Jeo etd 
to ausey tesl sit mortiesssh yisutonse odd vebar a 
sno eudT .o1td odd tedts dlisdet daw {.6er ' wv10s080° 
-eixe yisdneo o¢ Sf edd of yisesonse edt tobas Pedal 
vbod edd betfacgeh caw noidw tebeg s00L1 pe 
edd to stemt neboon sad booda dotdw no bas .nefabaed 


~aid Bae ansdotid wis eyow dsdw to sake ppnow 
dt aitdéin bebulont yeas cas8 senerok ead anome. 
aiersqe2 of heansois yodt sisw tO. yeyeb t9q mea 

~danoeset deom odd eg oF amese eieedtoqys. pee: 
.emo8 ot aeilias? sat geda ciatlen aaa 
beinsy heigsooo Who bes zevsla evotemyn eeeBod 
bite eqonedoos edd mot eesdoisg ot ebietgowaen 
as ,besa to emit oid ts elavdorv bebeen edd” 

oat «Lert ntedtucoe to esitio taom nk mebos (bh 
edd mi betooo yweloceq evisimira Lis eAbl 4 seme! 
ni nested edeeger erodd to eiesqe e1s0T. to yikes 
-ekoid donevt edd dent .atosited noboow gem 
sao dead at lamid emoe tot ebseed Ot bedetw yodd en 
~slgestt teav to ftebin. odd: wi sbiedve bersqs1q e188’ bo 
fem sie wis eeqad xueyst: toy sidise To bus — © £1) 
dadd e013 et db pris neqo eda of Qadtoo acne y 
ynis era. to ) Molseoradeh add sto: senha nannies 


308 
oan fnsland. Necham ~ remarks that it was customary to place 
¢he kitchens near the exterior of the houses, alongs the road 
or street. ft was then necessary to cross a court to pass fr- 
om the kitchen to the dining room; the meats were brought on 
spits and were carved on the sideboards 2 before presentins 
them to the suests. 
Hove 1.p-A6i. Alexander Necham or Neaquom was a wrisher, who 

\Viweds under the reigns of Henry 11, Bichord I and John, he 

hos Veft descriptions of the houses of the 12 th century. Born 


‘J. 


ot S. KVbans Vo 415%, ve wos waster of grommor in that oirty; 
he wos abbot of Girencester in 1213. (See Some Account of Don- 
—estic Architecture Wa Endland. You. &. Hudson Turner. Farker 
eat VON. Oxford. 1861 

Bote 2.p.4Gie See Jos. Strutt. Andleterre ancienne. 

In enclosures of Norman castles of the 11 th and 12 th cen- 
turies are frequently perceived circular areas 13.1 or 16.4 
ft. diameter, portions of which are calcined; we think that 
these were primitive kitchens, that were nothing more than a 
sort of dome of earth with a flue at its top, in which were 
lighted fires for roastins or boilins meats. While retaining 
those primitive arransements, they were perfected. In consul- 
Bs the Monosrapneée des abbayes de France, there is noted in 
a cavalier view of the abbey of Marmoutier near Tours a kiteh- 
“en termed culina antigua \ancient kitchen). 

Note 1. e462. Lib. S. Gemevieve. 


ais kitchen, whose external appearance is presented in Fis. 
4, is a sort of great retort, that may have a diameter of 39.4 
ft. outside. The vault in form of a bell is pierced by the p 
‘principal chimney at the centre to allow the smoke to escape. 
At has inside five vast hearths, each furnished with a main 
flue and lateral flues as shown by the plan (2). Thus the sm- 
oke of the five hearths escapes by five direct andesix Later- 
al flues, each-common to two hearths except those near the 
‘Main entrance. This triple draft for each fireplace prevents 
the smoke from returning when the wind strikes one side. [tm 
Mast further. be noted, that the flues are dominated by the + 
too of the kitchen, and that in such a case, the draft is ve- 
fy insufficient for each fire, and mast occur throush a sins- 
le flue. In Art. Gheminee, it may be seen that the construct- 
Ors often divided the smoke flues, when these fireplaces were 


wont. od vremoteno eaw tL ne sai 
beot oad Snole ,Reanon eid To soit: 6 -end tm 
~tt Beeq OF TIVOCO BH BeOTD OF YiseEsosn ned? sp “aE .teeaa 
80 dntuond euensdeen ony ymoos Snsmsb edt — sed eM 

gnidneeeig miata * abieodebie end meaner Prec 


TT | éz tail 

oda .7190sTe oO @Dw mMoNpSh TO: pet ncaa 

sa whol ban T évedott .IT gta to: stato: 

rrod »yrutaso At SL edt Ta asavon,. oft) Fo. eae 

iywtho tott af rommore Fo vataces @on odnabaaaal 

- mg Fo tuyoood 9708 998) .aLet mt some 

TEHVOT sT9aqut wosbul .& ~JoV¥ .baofead at 

| LOB L: cs 

onned ono orrstosgas eSPUNTE 0 80E. nella 

~neo. dt Cf bas dé Ives to cofsano menr0l 20 

b.oOl to 2.2 esous asloorto bevieoise gitn 

tent antdd ow themaiolso sexs dotdw to. tnotazeg 

8 osdd gion galdton stew dedd ,enododidt evadd 

si9w fotiw ai ..qod ati te eult 8 déiw tease: Tee 

eniniedes el idW essen anitiod 10 entteson =i 

= [yenco nl, -bedoetaeq Ssisw youd .séaometnetis evi 
fi befor ei eisad~ ,Sone1y) ef gevadds eeb 29hgs1k0 

~dogin s emoT isen asidsomisy to vedds, odd to” wedty 
«(nedotid aretons, svoténs embdn 

Suet o@MOD. 4B odds, wil 

eHond ssitiiinilbil ¢i sonsusscgs Lenisdxs seodw 

\ ££ to setemeth @ eved yer dedt IOTST Jeers | 
q efd yd bepretd at: fled. & to m20% aL; diusy oat 

.sqsoes og eloma oft nollie of stdneo ond ds” amido” 

hiss 8 itiw bedeinawt dose ,eddased sesy es 2 

-Ha odd aval (9) melo odd yo nwode: seo Rewl duke 

tate tsesbws @ostib svit yd esqsoae ediissn vil 

eit Is9n e8odd Jqeoxs eddaaen ows of nommo be 
etneveto soelosait dose vot dt tea elgiad ein seo 

i IT; ~ebiea eno eotiate boiw ods fsow Seiousde mon 

od edt yd hedantmobd sas geult ent sadd ,bedoo ed:-sedd 

~ev ei dish etd yeseo se sowe ab tend bos vated 4 

~pata & ‘denomwdtgO90 vaum bas’ 41Lh dose Latins 

~Toursenoo edd fade 1998 od. yom tk ssentnedd~a 

s1ew esoslosiri ovead oeaw 4 Beult» re 


309 
very large. Here the excess of smoke could not find sufficient 
escape by the direct flues A and whirled around under the half 
dome of each hearth and escaped by the lateral flues B, each 
havans two inlets © C. Ir in spite of these precautions the s 
smoke escaped beneath the principal vault, it found there the 
flaes at D, and then the cenhral flue. To make this structure 
anderstood, we give (3) at A the section on the line K tj; and 
at B the section on the line K ® of the plan. The kitchen of 
Marmoutier is entirely detached, , battiscnear the refectory. 
The same collection sives us the external appearance of the 
old kitchen of the abbey of S. Trinite of Vendome. That circ- 
wlar edifice possessed internally six fireplaces, each having 
two flues for the escape of the smoke, between the six firep- 
laces opened six windows (see plan in Fis. 4) abundantly ligh- 
ting the kitchen. One will note that thetpreceding kitchen of 
the abbey of warmoutier was without windows, and that the men 
were lighted only by the fires of the hearths, which sufficie- 
htly indicates that nothins was done in these kitchens but to 
cook meats and vesetables? later the kitchens were lishted by 
Windows; stone tables were placed at the centre for preparins 
the foods before and after cooking; stoves were placed the m 
mantles of the fireplaces. Before the 12 th century men ate 
only roast meats and boiled vegetables. The art of stewing 
was almost isnored. What were then necessary in the kitchen 
were sreat open fires, wide hearths suitable for placins num- 
erous and lons spits, and for suspending sreat pots. 


4 


; The plan of the kitchen of the abbey of Vendome (Fis. 4) &i 
gives at A the horizontal section at the level of the hearths, 
@nd at B the horizontal section at the level of the windows. 

_ The section (5) made at A on the line C D and at B on the 
line CO B shows the arransement of the hearths with their two 
flues, the six upper chimneys F openins at the top of the nen 
-ispherical dome and the sreat central flue aré intended to 
Cause a powerfal draft, and to carr off the smoke inside. 
Big. 6 gives the external elevation of the kitchen of the 
“abbey of Vendome. Behind each fireplace rises a buttress, ca- 
used by the weakenins of the circular wall and the passase of 
the double flues beside the hearths. 


_ This kitchen certainly dated from the 12 th century; it was 
& charmins edifice, perfectly appropriate for its purpose. 
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3 iveryone can see today the beautiful kitchen of the 12 th 
gentury of the abbey of Fontevrault, a kitchen that still exi- 
sts, but which passes for a funerary chapel: which proves our 
perfect knowledse of matters and customs of the middle ages. 
The kitchen of that old abbey is decorated internally by c 
@apitals supporting arches arransed in a manner perfectly su- 
ited to the purpose intended for the monument. At Fontevrault, 
better than at Vendome, the locations of the hearths are indi - 
cated on the exterior. The fireplaces occupy five sides of the 
octagon, and form as many great projecting niches between th e 
buttresses. (See the plan of this kitchen, Fis. 7). The five 
fireplaces were formerly surrounded by flues now destroyed and 
closed. Four ensased columns bear four arches, whose keyston- 
es are abutted by four little internal flyins buttresses A. T 
fhe smoke that does not take its natural course by the flues 
B, finds above three of these four bransverse arches, flues 
intended to take it outside. Above the four transverse arches 
are turned four small arches changing the square plan into an 
octagon; in the ansles formed by these four little arches open- 
ed three flues C destined to remove the excess of the heat and 
“smoke. Then finally a sreat central flue D, openins at the a 
apex of a pyramid of eight sides, carried off the smoke that 
might be formed in the kitchen. All these flues except that a 
at the centre have been destroyed. 

Fis. 3 gives at A the section of that mall on the line K by 
at B the section on the line WN, and at C the section on the 
line 0 P od the opposite plan. Formerly, openings made in the 
“two walls R lighted the interior of this kitchen, whose entm- 

fee is at S. 

a Fis. 9 sgives the external elevation of the kitchen of Fonte- 
‘vraalt. We have thought to restore the destroyed chimneys, w 
‘Mose places are perfectly indicated. 

@ Today, we are visibly far from those parbarous times, when 
nen knew how to satisfy the common needs of life: in our cha- 
Bese and our sreat public establishments we place our kitch- 
ens in the Sround story or in the cellars, so as to dissemina- 
€ in the buildings the naaseous odors that escapes from these 
Kitchens: or indeed if we place them in separate structures, 
the rules of Sood architecture require them to occupy the com- 
MONS, 1.6.6, the winss almost always distant from the principal 
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pbuilding, so that it is necessary to bring the dishes through 
long corridors in carts, and that everything served on the t 
table can only retain a lukewarm heat maintained by warmers. 

_ During the middle ages the kitchess of palaces or monaster- 
ies inhabited bg a great number of persons were important st- 
-ractores’ indeed the kitchen counted for something in everyday 
life. The examples that we have just presented are actual mm- 
uments, well conceived and perfectly executed, one sees how 
the architects of those buildings have sousht to obtain a ve- 
fy active circulation of air; indeed not only was air necess- 
ary for the use of such great nearths, but it also contributed 
to. the quality of the foods used in cooking. A stayvinnthose 
kitchens could not be unhealthy. The architects of the 13 ta 
_centary mast necessarily perfect these dependances of monast- 
eries and castles. They built kitchens in several stories, wn 
just as we Shall soon see; they began by installing stoves t 
“there and hot tables for carvings the meats before servins them; 
“they took, Sreat care to arrange a stone pavement so as to be 
able easily to keep them clean; sometimes they found means to 
utilize the smoke of wood for preserving certain meats. 
4 There existed in the abbey of S. Pere or S. Pierre of ~har- 
_es a fine kitcnen of the 13 th century adjoining the refect- 
ory; that was circular and presented in the interior an insgen- 
- arransement, that permitted smokins a considerable auan- 
tity of meats. Hither for the internal consumption of the mm- 
-astery or for sale, the monks raised nerds of swine, from wh- 
ich they made a product esteemed by lovers of salt pork and 
‘smoked hams. The sreat kitchen of the abbey of S. Pierre of 
@hartres was arranged wo as to be able to smoke a considera- 
ble. quantity of meats. 
Fig. 10 presents at A the plan of the ground story, and at 

3 the plan of the second story of this kitchen, built on ac 
eircular plan like the precedins. The hall contained six hear- 
‘ths C surmounted by a vault formins a sort of side aisle with 
“@n upper gallery. The smoke from the hearths passed throush 
the openings B of the vault, and spread in the gallery #, wh- 
ose walls were hunS with hams on hooks. sahese two stories: re- 
ceived external light by the windows G. After havins swept 
around the upper gallery &, the smoke was-led outside by the 
Six flues H and by the central chimney K. The drawings and e 
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_ engrawings, that we nave been able to consult do not sive u 
us the exact dimensions of this structure, but one can recos- 
‘nize that it was aaite large, and that it must have had 39.4 
or 4509 ft. diameter. | 
i Note 1-peA%2. Se Wonos.,. A*Abbayes de France. Lib. S.Genevotese. 
_eoRis. 141 presents at A the section on MN, and at B the sect- 
ion on % L of this kitchen. One sees in section A the cells 
over each hearth against the walls on whichwwere huns the mea- 
ts. Buttresses rose behind the six hearths, botn to abut the 
thrust of the vaults as well as to give stability of the poi- 
nts in the circumference at which the heat of the fires misht 
erack the walls, as too frequently happens. By openins the 1 
lower windows was established a current of. air that increased 
tne draft of the smoke through the hole D, go’ as not ts incon- 
venience the cooks; but the smoke fillins the tells in tha s 
second story then escaped more slowly by the six flues H or by 
‘the central chimney. Thus there remained permanently in the 
upper Sallery smoke seekins its exits, and the meats. also. had 
time to become impresanated by it; but the smoke could not r 
“return to the ground, due to the sreat central chimney, that 
-established a powerful draft. 
. The external appearance of the kttchen of the abbey of 3S. 
Pierre of Chartres is presented in the elevation (12). Here 
Bete: eoverins is made of carpentry covered by slates, and one 
sees how thergreat central chimney was maintained by eisht f 
‘flying buttresses indicated in the sections. To avoid steam, 
that: could-not fail to form under the central vault, if thee 
sextrados of this were amtcontact with the external air, the 
roof was raised and ventilation was established between the 
‘extrados of this vault and the carpentry. That isolation. also 
permitted examination of the roofing and preventing leaks of 
pain. | 
_ The small-area at disposal in castles and especially in pal- 
‘Ates- built in populous cities did not always permit the build- 
“ing of detached kitchens. They were forced to find their vlxwe 
in these buildings; but again in that case they were arranged 
with thesgreatest care and so as to not diffuse sdor or smoke 
Outside their walls. One still sees in the o1d structures of 
the palace of justice of Paris a hall vaulted on a ouincunx 
of columns (13), with lour wide fireplaces at the ansles. Th 
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- gnis hall looks owt on the north quay beside the tower of the 
- Horlose, and is known under the name of S. Louis’ kitchens. 
‘Yet this structure belonss to the end of the 13 th century or 
tne besinnins of the 14 th, and is contemporaneous with the 
works erected by Philip the Fair. The mantles of the four fire- 
places form in horizontal projection an obtuse angle, and the- 
.ir keystone is abutted by a sort of stone strut, as indicated 
by Fis. 14. Hxamination of the locality causes us to suppose 
that this kitchen had two stories. The lower kitchen, which 
now exists entire, was probably reserved for the courtiers, a 
and the upper story for the service of the table of the kins. 
In the palace of the Popes at Avignon still exists a kitchen 
of the 14 th century; 1t is a vast pyramid with eight sides, 
hollow and built in a sauare tower, terminated by a single c 
chimney; hearths are arranged in the lower walls. One does n 
“not fail to show this hall to visitors, as beings thet where 
the tribunal of the Inquisition had men roasted with closed 4 
doors. To roast men on a public place or in a tower for the 
eereater Slory of God is certaiuly a dismal means of bringing 
means: of brinsins them into the way of salvation; but to take 
tne kitchen as a place for roasting human beings is a very r 
-fidiculous mistake. 
Yet in castles-as much aS possible, and as practised in the 
“nonastories, the kitchens were placed: in a separate buildings, 
Bere is one of those kitchens from the end of the 14 th cent- 
ury, perfectly preserved, that belongs to the castle of Mon- 
 treail-Bellay near Saumur. - 
Note 1.p.-A77. This costte once belonged to o duke de La Tr- 
—emovwwle. Ke owe these drowines to Y. Potourille, who has kind- 
“node: FOr us On accurate drawings of this Little structure. 
i The plan (15) is souarer-in the interior are only two fire- 
Places A a. Stoves or soup kettles were probably placed at F. 
The two fireplaces each had their draft flue’ at the centre 
of the vault is also another tall flue designed as usual to 
Temove the steam formed in the interior of the room. This k 
kitchen is attached at one side to a great hall B of the cas- 
tle. Two small side doors are at 0 6, the latter ofenius on 
Sallery. There is still seen a third door at D, then at & 
as a very wide windou with wall under, arranged like the fro- 
ht of a shop. Through this window was brought and received the 
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provisions from outside, and indeed is to be seen a trace of 

' the little hood on the exterior, that sheltered the men stat- 
ioned before the openins. The hood extended by means of a lit- 
tle suspended roof to over the door D. 

The construction of the vaults is most curious to study, it 
shows as again how the architects of the middle ages freely 
atilized the priaciples, that they had discovered. het as fi- 
rst sive the section (16) of tne kitchen of Montreuil-Bellay 
on tne line 0 P of the plan. The central vault is a curvilinm- 
ar pyramid of four sides with projecting ribs in the four re- 
entrant ansles. These ribs are of stone and the curved sides 
are of brick; the projectins ribs support a circular stone 
‘ping, that receives the square central brick chimney, termin- 
ered by a lantern of cut stone, on the four sides of the sau- 
are forming side aisles are turned tunnel vaults, tnose befo- 
re the fireplaces being penetrated by their hoods. But to ab- 
at the four transverse arches and the two very heavily loaded 
“ribs the constructor has turned nalf arches forming a sort of 
flying buttress turned toward the external walls. Thus these 

arches thrust a little outside and strongly maintain the cen- 
tral vault loaded by a heavy chimney. If we then cut the buil- 
ding on the line R S of the plan, we obtain the sketch (17), 
in which one sees in section how the diagonal arches L at the 
angles stay tne four ribs of the central vault. Under the w#in- 
dow at the right was probably placed one of the stoves or so- 
ap pots, and that window permbttedtthé examination of the foo- 
'ds placed on that stove. Dating from the 14 th century, the 
ase of sauces was very much approved in the art of cooking: 
men were no lonser satisfied to serve on the tables roast or 
"boiled meéatSe Stoves were necessarily required for preparing 
these condiments made more varied than in our days. At the 
bedinnins of our (.9 th) century, a celebrated cook claimed 
that the Enslish customs introduced in the culinary art were 
&dloss to the art, that these were an evident return to barb- 
 arism: with the seriousness belongings to every cook sure of 
bis merit, he sadly predicted the decadence of sauces, 4nd 
| Consequently of society. The section made on the line T V of 
the plan gives the sketch (18) indicating how the hood of the 
fireplace penetrates the lateral vault, and how the flue must 
Slant to the vertical wall. Fis. 19 presents the external-el- 
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- elevation of the kitchen of Montreuil-sellay, at the side wi- 
th the window for provisions. 
The court of Bursundy attached Sreat importance to the ser- 
yice of the table, and durins the 15 th century it was in the 
entire West, that where one ate and drank best. The descript- 
ions of the feasts Siven by the dukes of Bursuandy, that have 
been scrupulously preserved for us in the yemoirs of Olivier 
de la Marche, permit one to suppose, that to prepare such a 6 
great number of varied dishes were reauired kitchens and offi- 
ces arranged in the srandest fashion. Yet many dishes were c 
cooked in advance; but a prodisious namber of soups were ser- 
ved, ofimeats prepared with sauces, of stews, hot fish, and 
then pyramids of poultry or roast same. It was necessary for 
_ these dishes to be cooked at the time of the repast. Then in 
the vast kitchens of palaces or castles were only heated the 
heartns of vast fireplaces, before which lons spits received 
the meats, but tne andirons of these fireplaces supported sm- 
all stoves at their tops, the soup kettles were heated by ch- 
arcoal, then the tables on which were placed slowins embers, ' 
Be: served as a supplement, either for auickly makins sgravi- 
es or for dressins the dishes. They men adhered stronsly to 
eating hot meats while warm, and one can understand how in t 
those vast kitchens all equipoed with hearths, the foods had 
no time to cool while they were placed in the dishes. The so- 
od arrangement of the chimney flues,!and especially this cen- 
tral draft found in all the kitchens of the middle ages, con- 
- stantly renewed the columns of air, and prevented the cooks 
from being saffocated, in spite of the extreme heat. 
| Since we have spoken of the table of the dukes of Bursundy, 
ne mast not omit the fine kitchen built during the second ha- 
(et of the 15 th century within the patace of the dukes of B 
Burgundy at Dijon. That hall and its dépendances were still 
€ntire some years since. [ts plan is a perfect sanuare (20); 
the central vault is supported on eight columns; at three si- 
des these columns serve as jambs of three sreat double fire- 
Places A, wnoSe hearths are only divided by pointed arches, 
and are surmounted by double rectansular flues. Two soup ket- 
tles or stoves are arransed at B; at C is an oven and at D a 
well with duct B communicating with one of the hearths. Thus 
One could fill the sreat kettles or boilers, that were proba- 
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probably suspended over one of the three hearths. This kitch- 
‘Ben is lignted by nish windows F and by a little lateral wind- 
ow G. At H rises the central chimney designed to remove the 
steam. At K a stone table received the foods after cookins t 
them. The officials took them there to arrange them on the 
dishes. The slab of thet table was heated underneath, so that 
- these dishes could not cool.! 

NOt!) 1eP-AB®e See VO\. VIII, po 253, of the Bull. mon. pub. 
by we. de Gouwont. 

Pig. 21 gives the section of this kitchen on the axis A’B’. 
fhe central chimney is supported on a small vault with souare 
pase (cloister vault), that rests on the Sreat central vault 
reinforced by four diagonal ribs in the reentrant ansles. Th- 
ese eight arches meet at an open rings at the centre afidtaround 
its perimeter, as shown py the prespective detail P. Accordi- 


ae to Gustom a lateral sewer R received the water thrown on 
| 

| 
| 


the pavement of the kitchen to keep it clean. The hearths were 
well arranged and included all the space afforded by the side 
aisle at their sides. The noods were wider than those of the 
 eastle of Wontreuil-Bellay, eyd must carry off the smoke perf - 
ectly, and render the construction more simple. 

| The kitchens of the middle ases, as we have just stated, n 
_hearly always contained stone tables or warmers, on which we- 
re deposited the meats and stews before carrying them into t 
the nall of the feast. There still exists in the kitenen of 
the abbey of Mortain (Abbaye Blanche) two of these warming t 
tables cut in granite, that we give here (22). 

® ‘Our neighbors beyond the channel as well as we, appear to 

| arranged the kitchens of their monastic establishments 
or castles. There is seen at Durham a beautiful octagonal fi- 
|“ Teplace of the 14 th century, with its dependances, offices, 
 storeroom for wood and charcoal, etc. Whatever the dimensions 
of the fine arrangement of these kitchens of the middle ages, 
in certain cases they became inssufficient for pvreparins food 
for great assemblases, the more so that then the lords kept o 
open table for all comers. For the coronation of fdward T in 
e733, all the area of vacant lands within the walls of the pal- 
ace of Westminster was entirely covered by temporary sheds a 
and offices to provide food for all that presented themselves. 
‘Namerous kitchens were also built in the same enclosure; but 
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in the fear that these would not suffice, lead boilers were 
placed in the open air. The principal kitchen, in which poul- 
try and other choice meats were to be cooked, was entirely 
uncovered to permit the smoke to escape easily. To make of 

a kitchen a special detached buildins, perfectly suited to t 
its purpose, would have been for the architects of the Ren- 
gissance, to dishofier the oréer of architecture. Since then 
it has been desired to dissuise these essential services, th- 
ey are relegated to the cellars, or placed as may be in the 
main buildings, with the risk of inconveniencins the occupants 
of the chateaus. It is first desired to present symmetrical 
facades and resular courts, but since it is necessary to dine, 
whatever love one may have for symmetrical architecture, the 
odor of the kitchen and the noise of the servants extends at 
certain hours through a good portion of the palace. In public 
establishments, such as asylums, barracks, seminaries, monas- 
_teries and colleses, instead of the great well ventilated rooms 
well arransed in the middle ases, men have been compelled to 
take in the ground story or underground (always to satisfy t 
the rales of beautiful architecture) a room often surrounded, 
dark and damp, difficult of access, to install there the kit- 
hen and its dependances, instead of those broad hearths, be- 
fore which meats roasted while absorbing as much oxygen as t 
‘they could take up; there have been placed stoves suited (it 
vis said) for all sorts of cooking, eauipped with ovens, from 
“mich all foods come after having acauired nearly the same t 
Baste. In these cast iron loboratories the meats do not roast 
but dry uo; vesetables while boilins take an insiped flavor; 
air is lacking to these different dishes, and air for a sreat 
part enters into their nutritive qualities. qahemistry declares 
that a les of mutton cooked in the oven air or in one of these 
cast iron crucibles presents the same elements on analysis, w# 
we admit ite but our palate, that is not a chemist, perceives 
asreat diffeeence between them; our stomach digests badly t 
those foods smothered in cookins, dry without savor. It is t 
true that we can aid digestion by goings to see the beautiful 
fegular facades of our public edifices, count the number of 
their columns, of their arches and windows. 
Kore A-PeABAe See Dow. Avroh. OF the middle ages, 14 th cen- 
WYYs Po BSSe Oxford. Parker. 
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You, architects of our old castles, our old hospitals, our 

religious houses, what would you say if you enter most of our 
Dpavtic establishments, if you see how are arranged the servi- 
ces most essential to the common life? 

Note 1.p.488. Since this refers to kitchens, Vt must indeed 
be recognized, thot in many of our establishments of public % 


| 


 Anstruction and vorvrecks, particularly tn nost of ove senino- 
vies, the sight of those offices Ve made to toke awoy ony ap- 
petite from those most hunéry. 


CUL-DRORASSR -FOSSR. DBunseon. Oubliette. 
If we credit most of the writers that have treated of the 
middle ases, who have attempted to trace the customs, there 
r “Was not & monastery or castle in France, which did not have 
q in its foundations at least one oubliette destined to recei- 
ve those men, that were desired to disapoear. We have seen m 
many castles and a sood number of monasteries, and we have 
never been able to find this sort of oubliette in form of an 
_ inverted cone, said to be destined to receive unfortunates, 
that were not only deprived of the lisht of day, but who cou- 
ae neither sit nor lie at the bottom of these pits. When dur- 
kb the middle ases it was desired to make a mam disappear, h 
he was hung high and oaickly, then cast into a pit, or he was 
Simply killed, takins care to bary him in some remote corner: 
but men rarely amused themselves by these stransely barbarous 
refinements. All castles containins deep cellars opening only 
by a hole pierced in the vault, cellars that were actual sto- 
renouses for receivins srain, roots and provisions, but in 
‘Which was placed no person. Sometimes these pits are built as 
inverted cones; they are then icehouses. Some have also desi- 
red to see in a great number of privy vaults oubliettes, and 
there is not a castle in which the guide of the place does n 
not show you privies raised to the rauk of oubliettes. The p 
prisons and dunseons exist in nearly all monasterées, castles 
and official buildings; but these prisons are perfectly arran- 
ged for the intended purpose, they are unpleasant, but they 
are only rooms more or less large, more or less lishted or @- 
tirely dark; they are not oubliettes. Those who built them a 
appeared to wish to make them safe but sanitary, as much as 
risons could be made.(Art. Prison). 
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4 CUL-DE-FOUR> Half Dome. 
th Vault of a quarter sphere resembling indeed the back of a 
bread oven. fhe semicircle containins the tribunal of the R 
‘Roman basilica was covered by a quarter sphere; that arranse- 
‘ment was imitated during the first times of Christianity and 
persisted in the Hast until about the middle of the 12 th cen- 
tury. (Arts. Architecture Relisieuse, Bathedrale, Construacti- 
on, BSlise). In the primitive Roman church the clersy wasaar- 
pansged around the semicircle, and the altar was found between 
“the choir and the believers. Windows were pierced in tke sen- 
icircabar wall of the apse and lighted the assembly of the c 
eclersy, above these windows was built the half domical vault, 
usually decorated by paintings or mosiacs. (Arts. yosaiaue, 
peinture). Qne still sees in France many apses vaulted by h 
half domes in Poitou, Normandy, Auvergne, Lyonnais and Bursun- 
dy. It sometimes happens that the vaalts of the naves and tr- 
ansepts are already Cothic in the system of construction, an 
that the aoses retain the Romanesaue half domes. One can cite 
“the cathedral of Lansres amons other remarkable examples of 
‘this kind. The form of the Quarter sphere had been so well 
adapted for apses in the first times of the middle ases, that 
it seemed consecrated; the clersy only renounced it with dif- 
- ficulty when Gothic art, entirely adopted in religious strac- 
a no Longer permitted the mixture of the former methods 
of construction. 
CUL<DR=1,AMPRe Pointed Corbel. 
We have adopted the system of sivins in this Dictionary the 
words sanctioned by use, without discussins their etymolosy 
or value; Hut we must confess that the word “cul-de+lampe”as 
applied for two or three centuries, is justified by no soodr 
reason. The bottom of a suspended lamp terminatins in a point 
could Sive the idea of applying the name to certain pendant 
keystones of the 15 th and 16 th centuries; but men did not 
Stop there; they gave that name to every corbelled support, + 
that is not a corbel, ise., does not present two parallel sur- 
faces perpendicular to the wall. And to avoid lonser explana- 
tions (1), A is a corbel and B a “cul-de-lampe”. For lack of 
a better term, we then accept it. 
The Romans employed pointed corbels, or rather consoles and 
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corbels to support little orders of columns attached to the 
surfaces. This was one of the traditions of the late empire, 
that the middle ases retained and perfected. This principle 
was purely ornamental in Roman architecture, and even became 
one of the means of construction most commonly employed durins 
the Romanesaue and pointed periods. Durins the Romanesaue epoch, 
because the first who had the idea of placings vaults on the 
plan of the Roman basilica, after having erected in place of 
the slender antigue [onic or obrinthian column, heavy cylind- 
fical piers A (2) were much embarrassed to know how to find 
points of support for the imposts of the transverse arches. 
They then thoasnt of placing over the junction of the archi- 
volts of the side aisles projecting stones, on which then ra- 
ised then the engaged columns &. They senerally save to these 
“projecting stones the form of a pointed corbel, because indeed 
that form diminisned at the bottom best accorded with the jun- 
ection of the two extradoses of the archivolts. It is unneces- 
sary to state that these primitive pointed corbels are barba- 
‘rous} they are sometimes merely inverted cones slishtly fluted 
3}, or human heads and those of animals rudely sculptured. 
‘Bat these pointed corbels by their position itself attracted 
the eye; sometimes placed near the eyes, men sousht to make 
of them remarkable works, when Romanesque sculpture bacema 1 
less rade? the execution was entrusted to the most skilful h 
‘hands. Already in the provances that possesged good schools of 
sculpturs at about the end of the 11 tn century and besinnins 
of the 12 th, one finds pointed corbels as remarkable by the 
style as the purity‘of their execution. One of tne most beaut - 
iful that we know from that epoch is found at the entrance of 
she choir of the upper church of Chauvigny (Poitou); it supp- 
orts a column of the transverse arch, and was placed to take 
the lower part from the pier, leavins more width to the nave 
for placings benches and stalls. 
Note 1en.AB7. See the ruins Of the paolaoce of Hriocrletian art 
Sparoro, 
We give this pointed corbel (4) in front at A and in profile 
at B. By its style this sculpture recalls the best Greek Byz- 
antine sculpture. Where did these westery artists of the bes- 
inning of the 12 th century obtain those types? That is what 
€ shall examine in Art. Sculpture. 
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_ There existed in the refectories of the abbeys of the 12 th 
and 13 th centuries pulpits for readers, that were supported 
on magnificent pointed corbels, accordins to anthors that had 
seen them, for there no lonser remain only mutilated traces 
of those scalptures. The pointed corbel of the pulpit of the 
reader of S. Martin-des-Shamps at Paris (Art. Chaire, Fis.3) 
passed for a masterpiece. These last pointed corbels were can- 
posed of several corbelled courses, and the ornamentation was 
combined according to the heisht of the courses or extended 
ever all, most frequently 1t was a tree puttins forth brancn- 
es and leaves mingled with birds. When the system of vaultins 
really belonging to the middle ases was invented, these vaul- 
ts consisting of independent members, transverse, diasonal a 
and side arches servings as ribs for the fillins, the arches 
"sprung from the construction: they mast then either rest on 
piers forming projections from the faces of the internal walls, 
or on corbellinss, pointed corbels. In halls that by their p 
‘purpose must be surrounded by benches, wainscotins and furni- 
ture, men avoided with reason supporting vaults on piers, wh- 
ose projections mightibhawe been inconvenient. Then the point- 
ed corbels frequently played a very important part; for if 
the different arches of the vaults were strong and numerous, 
it was necessary for their pointed corbel to form a broad and 
‘projecting bearings. 
| In the o1d abbey hall of Vezelay, known now by the name of 
the low chapel, a nall that was nothing but @ sacristy or a 
place of assembly for the relisious before passing into the 
choir, the vaults of the 12 th century, round arched but con- 
‘structed with pointed vaults, rested on pointed corbels formed 
of three courses and an impost (5). This sculoture was desti- 
ned to be seen very near, Since the lower course is not more 
than 6.6 ft. above the floor, and is executed with much refi- 
hement, while leaving to the stone all necessary strenstn. 
More even that the Romanesoue epoch, the 13 th century des- 
jired to diminish the importance of the points of support on 
the floor and to remove all projections from the interiors, 
and did not fail to employ pointed corbels for supporting the 
Vaults. The sculpturs of that epoch enriched them by fisures, 
sometimes auite important, by heads and especially by foliase, 
they even went to sive them entire compositions, especially if 
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_ they needed to sive to these pointed corbels a strong projec- 
_ tion to bear wide and deep arches. ven then, in the fear th- 
at the imposts of these arches might split under the load of 
two or three courses composins the pointed corbel, they set 
a first corbel, then a projection on this corbel, finally pl- 
acing the second: thus they distributed the load over a Srea- 
ter height, and did not have to fear ruptures, 

j There is still seen in the angle of the north transept of t 
the cathedral at Asen a pointed corbel composed on that prim - 
iple, and which by itself is a little monument receiving two 
great side arches and a transverse arcn of sreat span (6). ‘h 
‘Tne construction of this support is no less remarkable than 
its design. The first course, the true pointed corbel is at A, 
deeply engaged in the two surfaces extendins at right ansles. 
‘The upper bed of this course is at 8. The figure and the work 
behind it up to the bans © is @ single block of stone. The ¢ 
‘two Side columns are detached, and each in one piece of stone 
set on end: their capitals are engaged in the walls; the upp- 
er band receivins the impost of the diagonal and two side ar- 
hes is also engaged in the construction. In plan this corbel 
gives the sketch (7), assuming the horizontal section made at 
the level p. This corbel is placed at a very sSreat heisht and 
the execution is coarse. 

 Bursgundian architecture is rich in pointed corbels of very 
remarkable originality and beauty of execution. The resistant 
hature of the limestones of that province authorizes boldness, 
that one could not permit in Ile-deePrance, Champasne and Nor- 
Mandy, where the materials are generally od a nature less firm. 
The school of Burgundian sculpture of the 12 th and 13 th cen- 
turies further is endowed with a strensth and fertility inc 
composition, that we have many times had occasion to mention 
in the course of this work, and whose development we shall ex- 
Plain in Art. Sculpture. 

_ The little church of S. Pere or rather S. Pierre-sous-Veze- 
lay, among other Burgundian edifeces, presents a Sreat varie- 
ty of pointed corbels, Here are two (3) 8 bis), that receive 
Ssroups of columns separatins the arches atid vaults of the na- 
Ve; they are each composed of two courses, that are perfectly 
indicated in the arrangement of the ornament. One of these c 
corbels represents the vice of avarice ander the form of she 
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bust of a man with a full purse hung on his necke two drasons 

devour his ears, remaining deaf to the complaints of the poor. 
fo make understood the different modes of renderings the same 
“motive by the schools of architects of the same epoch, we sive 
(9) one of tne corbels supportins the clusters of little colw- 
ms of tne vaults of the lantern of the cathedral of Laon. T 
‘This corbel is little earlier than the two last. One sees how 
tne sculptare of Ile-de-France is restrained, if we compare 
it to that of Burgundy. Tt is scarcely possible to compose in 
@ Simpler and more graceful manner a support intended to bear 
_ three little columns by corbellins. This ansgel’s bust that p 
Beeescots from the wall appears to lean on the course servings 

it as a startins line, bg its natural pose it appears to car- 
ory without effort the three shafts, so well placed on its head 
and its two wings. 
_ Burgundy surprises by the boldness of its conceptions. its 
DB xant Sculpture, abundant and broad, cut in hard stone by sk 
“ilfal and sure hands, charms as; never did its school attain 
‘that purity of style and delicacy of taste, that we find int 
the royal domain, Champagne and Beauvoisois, after the 12 th 
century. 
Sometimes the pointed corbels take the form of a simple cap- 
ital without a column’ thes capital is engaged tn the wall, a 
and in place of the astragal the sculptur has cut a bunch of 
leaves. Beautiful corbels of that kind are seen bearing the 
low arch of the side aisle of the choir of the cathedral of 
‘Auxerre: but these do not have the breadth of execution of t 
the two or taree corbels that hold a similar place in the ais- 
‘les of the little church of Clamecy (10).(About 1230). The 
‘Normans, who are reasoners, desire these pointed corbels to 
‘soring from the wall just as vegetation springs from the joi- 
‘nts of the stones. Here (11) are several corbels supportins t 
the corbelled sallery, that surrounds the piers of the nave’ 
of tne cathedral of Rouen above the archivolts (about 1230), 
presenting that peculiarity. Sometimes in Normandy the point- 
ed corbels are also composed of a capital placed on the end of 
@ column bent at risht angles and penetratins the wall. The 
Normans did not understand in the 13 th century, that a capit-— 
@l remains suspended without support. 
- At the middle of the 13 th century, the columns or little 
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columns receivins the imposts of vaults are no longer borne 
by corbels; they descend to the sround, thus pointed corbels 
are rarely employed, except to support statues, attached to 
these columns, or accessory architectural members. Thise kin- 
a8 of corbels are found very frequently built into edifices 
after the end of the 13 th century. 

One sees in the interior of the upper 3. Chapelle of the 
"palace at Paris beautiful pointed corbels attached to the sh- 
ts of the columns receiving the principal arches of the vau- 
lt. These corbels to the number of 12 bear the statues of the 
apostles at life size; they are very rich, and cut in the he- 
ight of one course of lias stone, and consist of a slab or 
moulded abacus, whose fillet is inchusted with stained and gil- 
ded glass, with a very slishtly curved and very flat bell, c 
combined with the shaft of the column. Around these corbels 
are srouped tufts of leaves carved with charming flexibility, 
painted and gilded (12). These corbels gerhaps do not have a 
“character sufficiently monumental; but it should not be forst- 
‘ten that they are placed in the interior at about 10 ft. from 
the floor, and that as well as the statues, they are all made 
to break the dry lines of the columns ascending from the bottom. 
fhe internal sculpture of the S. Chapelle bf Paris is most 
delicate, and already in the edifice the imitation of the flo- 
‘Pa is carried very far. 

If the take one of the corbels serving as support of some 
‘statues decorating the western gable of the church of &. Pie- 
rre-sous-Vezelay (13), we shall again prove the differences 
of style, that separate the sculpture of the French and Burs- 
‘andian schools. 

. The composition of the internal corbel of the S. Chapelle 
‘is wiser and particularly more refined than that of this Bur- 
gundian corbel (both date from the middle of the 13 th centu- 
ty); but in this last ornament the monumental character is c 
certainly better felt; its composition is broad, like the exe- 
Cution; there is a strensth and a remarkable firmness of styte. 
Let us state in passing, that nearly always corbels placed 
either in the interior or on the exterior of edifices aie pai - 
Qnted in vivid colors; the Srounds are red, reddish-brown or 
Slaty-blue, the leaves are li#ht sreen, yellow ochre or gold. 
"en then stronsly held to siving these supports a sreat deco- 
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_ decorative value, to make them prominent. 

i! Sculptors during the 14 th and 15 th centuries, to decorate 
the corbels supportins statues, chose by preference the repr- 
esentation of the vices opposite to the qualities of the per- 
_ sonases they were intended to receive, or asain the figures of 

their persecutors, or the scene of their martyrdom. yany of 
our old statues of churches havins been broken during the re- 
_sisious wars or at the end of the last (18 th) century, thec 
corbels merit study from the point of view of iconosraphy, f 
for they can serve in determining the statues placed above t 
-_ Tous under the statue of S. Peter is frequently seen +t 
_ the fisure of Simon the masiciau, and under that of the Virs- 
in is the dragon with a woman’s head. For the person famed f 
for his continence the corbel represents a scene of lewdness 
(14); this is a youns noble seeking to violate a nun. 

: Note 1.9-500. Gorvei of the 14 th century ploced on the in- 
%ertor of the south woll of the cathedral of Auxerre, the st- 
—atue is wanting. 

! Beneath the feet of Christ teachins, whose statue is attach- 
ed to one of the piers of the old cathedral of Carcassonne at 
the left side of the entrance to the choir, is sculptured a 
‘magnificent corbel, that seems to us to represent Judas after 
“bis condemnation. A dog or an unclean beast is tearing him. 
Vine leaves crown this scene (15). 

Note ZePe DOO. This sculpture dotes from the besinning of +t 
the 14 *%h century. 

- Some of these vices are too frankly rendered, and have caus- 
ed it to be supposed that the sculpturs of the middle ases o 
“pleased themselves by placing under the eyes of the public s 
‘scenes rather lively, even in the churches. A false zeal or 
often an imasination to easily excited have thus placed to the 
account of those artists misdeeds, that they did not commit. 
Until the 14 th century one can see in these representations 
Ouly the imase of ahvice in opposition to a virtue. Besides, 
before that epoch there was Sreat restraint in the mode of r 
representins these vices. sater when the arts of the middle 
ases fell into affectation and the puerile imitation of nature, 
1t appears evident to us, particularly if one refers to the 
ustoms of the 15 th century, that the artists havins to per- 
onify vice pandered to the spectators in the representation 
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of scenes explainins that vice to the observers. These abuses 
have existed in epochs of decadence, and the arts of the two 
last centaries did not fail to fall into it. (17 th and 18 th). 

The corbels supportins the imposts of arches or statues of- 
ten appear in the architecture of the 15 th century, and they 
show the taste of that period. Their abacuses are often conca- 
ve sided (16); they are elongated and are composed of tio or 
three courses. Geometrical lines assume importance. 

The sclupture reproduces subdivided leaves freauently imit- 
ated with a perfect study of nature. The entirety of these con- 
“positions however does not fail to present confusion, aré too 
labored with too delicate details, and that are not in scale 
with the edifices. These are little masterpieces, that the s 
‘stonecutters are pleased to fashion lovingly in their worksh- 
op, outside the direction of the master of works. One no lon- 
ger feels in these compositions the monumental harmony, that 
we always find during the 12 th and even also durins the 14 
th centuries. 

At the end of the 15 th century pointed corbels, especially 
in civil architecture, are employed with prodigality, and pre- 
“sent masses better combined and more varied than those of the 
middle of that century, that weary by the uniformity of the 
‘geometrical forms and the labored sculoture. There existed in 
the mansion de la Tremoille at Paris very beautiful corbels 
‘under the vaults of the portico and in the srand stairway, 
Whose newel is preserved at the Ecole des Beaux Arts. One of 
the great corbels of that portico, that we sive (17), repres- 
‘€nts an ansel with a child at its right bearing a4 palm leaf: 
on the left this angel seems to repulse a little siren, the 
emblem of lewdness as all know. Was this innocence or chasti- 
ty protected by the suardian angel? : Also sometimes corbels 
belonging to civil edifices represent scenes froc the romances 


or tales known to all. 

y Note 1.0.503. This vracket, of which we wode o dGrowind vef- 
ore the destructvon of the wonsion de Lo Tremoille, is proba- 
vy Wost, for we hove nor found Vt omonés the fragments placed 
in the court of the Boole des Beaux Aris, 

In the 15 th century, heraldic arms, emblems, scenes snaaki 
Certain events of the life of the nobles or citizens who built. 
Thus in the charming massion of Jacaues coeur at Bourges, be- 
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very curious corbel. This corbel is placed in the hall that 
"passes as having beeu the treasury (not without reason), the 
eabinet of Jacques Soeur. Indeed this hall is well closed by 
an iron door, and it is found tneonenofothenold towers against 
_wnicn the palace is built. It even seems that the wardrobe, 
that coucealed the corbel was placed there from the orisin of 
the building, for the old tiles did not exist below it. 

Bere (18) is a representation of the corbel in auestion. 
At the left is a fool holdings a bouble in his right hand, 
Hine left trying to catch flies placed on the trunk of a fruit 
: ree. Turning his back to that fisure and in the middle of + 
the corbel is Jacques Coear (or at least a person recallins 
‘his features) in the elegant costume of a noble with a dagger 
at his side. With his left hand he points to a small souare’ 
basin at his feet filled with water, in which is reflected t 
the imase of a bearded head, crowned and placed in the tree 
above the fountain. 4 scroll extends to risht and left of the 
royal head. 
On the right is a woman lyin&con a rich rus thrown on blos- 
soming grass; she is crowned and raises the right hand to her 
crown as if to remove it; with ner left she raises the bottom 
of her robe trimmed with fur. A very rich collar surrounds +t 
her neck. The risat end of the corbel is occupied by a third 
tree. The sesture of the waman is rather equivocal, the bear- 
ing of the man is discreet; ouly he seems to advance with mys- 
tery. We do not know any tale, account or romance that can e 
explain this curious sculpture. One would be tempted to see 
in it an episode of the life of Jacoues Coeur, who had been 
accused by his enemies before the kins, to overthrow him with 
more certainty, of having purchased the favors of Agnes Sorel. 
Here the personase that we believe represents Jacoues Cocur 
appears ts be solicited by the reclinins woman; by iudicatius 
‘the image of the kins reflected in the fountain, he seems to 
indicate the witness of that scene and to recommend prudence. 
’ If this sculpture was executed before the dissrace of Jaco- 
ues Coeur, although it was placed in a secret place, it must 
be confessed that it was a singular conceit or act of imprud- 
ence. If only sculptured after his restoration (which would 
“seem more probable), that would cause i: to be supposed, that 
he desired to place before his eyes the memorial of one of t 
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the principal causes of his misfortunes, as a perpetual less- 
on. The person of the fool would add weight to the last hypo- 
thesis. Is it not there to show that libertines with sallant 
adventures, were these of a nature to flatter their vanity, 
‘resemble the fool that passes his time in catbhias flies? 

However that may be, this example sufficiently explains why 
‘the sculpture of the corbels in the edifices of the middle a 
(ages merits observation; it may sometimes aid in explaining 
facts belonging to the customs, or certain historical episod- 
es of Sreat interest. 

Here (18) is a reproduction of the corbel just described, 4 
the lower part of which is unfortunately mutilated. 
— Norte 1L5op-B0Ae Notice prittoresque sur Les ontia. et won. au 
‘Berri, published by Me Howe. 1234. Me. Hose first mentioned + 
“the existence of this curvlous sculpture in the wmonsion of Jac- 


aues Coeur. 

_ From the 12 th century, the constructors freouently suppor- 
ted turrets containins stairs,or servins as lookouts on ansle 
battresses; but the perimeter of these turrets projecting for 
part of this area, is indicated in the plan (19), there rema- 
ined the triangles A, which it was necessary to support by c 
corbellins, whose lower course at least was cut in the form 
of a pointed corbel. 

The remains of a buildins of the castle of Vees near Morien- 
val shows us also an ansle turret of tne 1? th centurw, which 
is thus supported im the reentrant ansles by corbellinsgs com- 
encing with @ pointed eorbel (20) cut in the form of the end 
of a beam. (Arts. Hchauguette, Tourelle). It is very rare to 
find cofbellings of turrets with pointed corbels sculptured 
during the 12 th and 13 th centuries; still we possess some 
examples of them an a beautiful style. 

Gertainly the most remarkable are seen beneath the stairway 
turrets of Notre Dame of Dijon, first half of the 13 th cent- 
ary. It is still in Burgundy, that we Sive here (zi) 2 specim- 
en of its school of sculptors. ‘hes corbel is’ composed of three 
ourses, each of a single block. In the wide hotlows twist’ or 
amp’ fanciful animals,’ sculptured’ witn strons’ enersy and’ ext- 
eme skill. The faces of these’ beasts’ are’ rendered by a sculp- 
tor observant of nature, although’ he could only take his mod- 


sls from his imagination, -. When one examines closely this s 
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singular menagerie, | he is struck with astonishment before t 
the realism siven by the hand of the artist to those impossi- 
‘ble beings. All bearttigicharacter of brutal ferocity belons- 
‘ing to the wild beast. Their members are attached by an atten- 
tive and’ knowing observer. But all the sculpture of the facée 
‘of Notre Dame of Dijon would be worthy of beins cast and pla- 
‘eed in a museumy it is the masterpiece of the Bursundian séch- 
‘oolof the 13 th century.* These corbels, like all the sculpt- 
ure of tnat facade, were painted. The architects of the midd- 
‘le ages‘had so fully adopted that’ habit of colorins external 
‘eorbels, that ander one of the angle turrets of the synodal 
“hail of Sens, taat dates from about 1245, there exists an owl 
‘in tae form of a support; this owl was painted red, although 
there are no traces of colorings on the rest of the exterior 
‘of the edifice. After the example just siven, the sculptured 
‘corbels beneath the turrets of the 14 th and 15 th centuries 
‘would appear common, so we limit ourselves to these: besides, 
these corbels are senerally composed of bands of’ leaves pres- 
‘entins nothins in particular. At its orisin, the Renaissance 
‘did commit the fault of employins pointed corbels in architec- 
ture; but these last corbels nearly always reproduce the form 
of a capital without a column, possessing a base in form of 
“a rosette’ beneath the lower bed, instead of the astrasal. 

“Note 12p.50G. These corbels are placed or the herisnrt of odv- 
fourt 33 Tt. | 

Note 2. 1% Vs to be desired, thot this veourtiful edifice’ ve 

‘er\eored and preserved’ by ao skilful hond, from the ruin thar + 
ANereatens sone of VWts parts, and notably the facode. We show 
moke known the comoinaotion in Art. Gonstruction. 


‘ousTopR. Tabernacle. ‘Pyx. 

Thus is called the isolated shrine or a cupboard destined 
to contain the holy eucharist, the holy oils’or the sacred’ v 
‘vessels? the same name tis also sSiven to the’ veils, that we- 
‘re designed to conceal the eucharist contained in a suspended 
‘case. (Art. Autel). The little ambries made in the walls of 
“Chapels, behind’ or’ beside the altar, are actual tabernacles. 
‘(Art. Armoire). 

Note 1.92807. In LoOtin custoda or custodia. (see Du gonége, 
“Glose., oso Art. Tobernocrie a Dict au Moo. Froncs, ertc. 


( 


| Be 
t exoted tremieknoves® nein dénaderved en ee 
~fegoorr seodd of Seisias oid to based anew 
~enofed yiisorst: Latur: Jo retesisdol@tten 
-ngtde ne °yd bedosdte° ere atedmem ticiT aban 
ebost edd Yo etetqtvoe odd Ifa tod .s9evisedo 
+Big® bes teso anted Yo yatrow' sd: bivow not ide 
-o8 ostband309 atid Yo sostorsdesm etd ete st | 
-~talvoa ent [fs early eledroo eT EN 
-bhim end Yor stoedinota sd? .bednteq een’ , $9 
iantetxe entsoloo Yo cided tans besoobs, yiisto 
lsbooye edd. to etetres efone sid: To eno 196ban 
{yo o8 etetko*eredd: ,ebSt seods mort eedsh sede) 4eue 
abvodeia ,bew bevated eaw (wo eidd’ eroqqwe @ Reta 
qoivedxe ead to’ deet end no airofoo to eeokae 
hesuogofbor eat \nowks deut elqusxs oid T8FTA ss 
Be l1wssso fg @f bos at $f edd to edemies ote ass 
pebieed -seeuy of eeviseane dinmil ow OB .pommeg 
~eo1g eeveel> to’ ebasd Yo heeoqmoo'yilerenss’ e718) 
aonseeiensh edd ,titiae esi tA wreipoteisg oie ie 
-ogtisows nk eledioo beratoa gatvolame to tlusha 
prot sft sopborgsy ayanis® yiaeen eledaco. jest ene 
yo mot af seed es hateesesoq nme loo sy sword tne 
{saavaes edd to bestent ,bed aewol ead ave 
“fo” 79 fdaishoadt to Lseotg o10 Bf9dveo: vearias 
He | eed * 
9d aod Ft be gevedenive aldét tod?  b978 29h 90) of B¥ 
4 fodt aiuvr sat mov? ,brod > Supliase: bp yd beuTeRe 
Jiowa at .¢booaF sit. yldotom ban”, etvoge até ° FO! 
robtourvteroD sitao as sottond moo” 


| | ‘st 2 fosoxede® ie 
bontveeb basodquo's 10 satide bedeloer oad 4 
vw bevos2a edt so efio vied eds.  telasdons viene 
~ow dedt .elier-eds og nevis orls ekut: een 
IBbhoeceue se ak bentatcoo serisdoss sad: Saieieadl 
to nit ceneltliadaiieeniadiaaaaaaa 
.egfosatedsd Isutos ois istis edd ebieed 10° bata 
do Vi Reet avid gai he eae ial 
194000 "Gd 99g) .olboteus 70 pbotevo adtoiy ali. 0OGe@ 

| oto ,s0n0TT dO wh tov Goal -eJoomredet'. mi . 


330° 
OYRORTIM. Siboriun./ Baldachin. Canopy. 

YVote 1.p.508.(Lotin norte). 

This Zatin word 1s employed in French to designate the can- 
opy or sprine, that in certain cases entirely covered an alt- 
ar. This 1s what has been desisnated as a baldachin since the 
“16 th centurw. The Canopy that covers the main alter of S. P 
‘Péter at Rome is an actual ciborium. At paris the altars of t 
the Invalides and of the chunch of Val de’ @race are each cov- 
ered by a canopy in modern style. Durins the middle ages a 
canopy was also placed on the tomb of a saint or a person of 
prominence. 

Note 2.p.508. At Nimes in the church of S. Poul, the orchi- 
tect WH. Questel, hos erected over the altor o conopy in Rowon- 
esque style. In the cothedrol of Boyonne, MN. Boeswilwold hos 
“OLV8S0 just constructed over the prencipol oltar o conopy in G 
Gothic style. AT Rome the vbasilicos of S. Clement, S. Lourner, 
“Se Aonesew-t—-We, etC., are Seen conopries placed over the alit- 
“ore, thot date frow the 12 th, 13 th ond 14 th c¥nturies. 

The canopy was asually made of precious materials or was c 
‘covered by sheets of sold or silver. 

In’ France it wéS not a common’ custom after the 13 th centu- 
ry to place canopies over altars. (Art. Autel). These were e 
‘enclosed by columns supportins vsils, were composed of a sim- 
‘fle table with a suspended tabernacle, but these altars were 
not covered, while in Italy most of the principal altars pos- 
“Sessed a canopy. Yet 'in France some altars of Romanesaue abb- 
“ey churches nad’ canopies. In tne life of 3. Odilon, abbot of 
‘Cluny, is read this passase:- “He also commenced a canopy ’o 
over the altar of S. Pierre, and covered the columns with sil- 
‘ver plates ornamented by beautiful niello work. > Unfortunate- 
‘ly we do not possess of those canopies of the Romanesaue more 
that descriptions as brief as this: it is then djfficult to 
‘give an exact idéa of their form, composition or importance. 
‘Some Rhenish ivories of the 11 th and 12 th centuries indeed 
Show us canopies over the altars, from which’ are suspended 
‘Veils; but these representations scarcely instract us more t 
than the old desoriptions, for these monuments are represent- 
“ed in an entirely conventional’ manner, they consist of four 
‘columns bearins a sort of dome, surmounted by a cross. 

Note B.p.508- Vito S. gdtlonis, Add. Inter SS. Bende. Secor 6. 
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Note A.n.508- Lotin norte. 

ft must be stated that unless they assume considerable dine- 
nsions, canopies restrict the ceremonial adopted today at the 
principal altars of important churches. For cathedrals, cano- 
‘pies were centraryyto the arrangements adopted in the 12 th 
century, since the bishops, in rebuilding their churches, on 
the contrary held that the altar should be free, and that it 
-eould be seen from all parts of the church. 
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